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I WASKt SUPPOSED 
TO MEAft THAT - 
BUT I DID. SO’^e.O* 

IS WHY MARY 

WHY LOUISE 

canY blame them 

FOR DROPPING ME* 
til on SOME 
LIFEBUOY 
AT ONCE 



J- BROUGHT A NEW GIRL 
TONIGHT* SEEMS AS IF HE 
HAD A DIFFERENT GIRL 
FOR EVERY PARTY 



POOR J’^HE H^TO! 
GIRLS LIKE HIM AT 



WHY DOES SUCH A 
SWELL fellow have 
TO BE CARELESS 
ABOUT ’'B.O.'' 



"B.O/'GONE 

—airh flock aiout him mw f 

J-ANO MARY ARE 
PRETTY THICK 

THESE DAYS. LOOKS sHElL HAVE TO 

SERIOUS ! WORK FAST. ALL 





LIFEBUOY LATHER orS 
ME EXTRA-CLEAH 
—KEEPS MY SKIN 
N CLEAR, TOO . ( 



MOTHER Lifebuoy user 
the shower — 



X JL SLUgmg in 
singing piTkises to this creamy, 
rLch'laLhcring toilet soap* He 
just can'r help it! He feels so 
gloriously dean — pores puri- 
fied, — no chance of 

His face 

pores are purified, too. Dirc- 
cLogged wasres gone — his skin 
glows with dear, healthy radi- 
ance. 

Notice iU seen! 

Like millions everywhere— 
you, too, will learci to love 
Lifebuoy's fresh, dean, 
quickly * vanishing 
sceuL Winter Note: 
Overhtftted rooms in- , 

crease danger. 1 

A T-ltaDIJCT DY- ^ 

MV ell BLOTHEILB CO. " 
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• • first to EmeFffe From ffcc Boiling Caldron of Economic Change, This 

‘ . i 

Sensational New 

Unit Manufacturing System 



W/W Sweep rfiousanc^s of Men {one/. Women} 
To InJep encJence — Hi/n <ire<is to Wealth/ 




Those levelheaded, clear- thmklng men (or 
women) who have the vision to see and the 
courage to act, plus a small initial investment. 
Will find in this-— our first public snnouncemTOt — the 
most extraordinary motiey-making plan ever preeented 
to readers of this, or any other, magazine. Not since 
not even DURING 1529 — could you find an 
opportunity such as this in which an investment of as 
little as $50*00 could pyramid so swiftly into big money 
— could return so much in daily cash income. [} 



Income Qapaciiy^ 
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ONE MAM 
OR WOMAN 
WITH f {fffIT 
CAN HAAKE 

AT home 



tAME Aft 
CLASS 'A' 
£S(CePT 
WC RATING 
£ UNITS 

*301® 

month 
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RtreMti 



First 200 to be Started- at Once 



If you the qualihcatioAS set fortii below, unitn, from one to five employ™, to be: invert' 
you can be among the Angt 300 tnen or women to the entire profit from each unit, to be shown 

be set up In thia new busineBB+ to be put irt how a atcady.. dependable income can be 

charge of from one to sixteen manofactunnE obtained immediately. 



T he Machine Age i* fiDundering+ 
Mechanisation and centraliiaticn of 
indufttry with attendant oyer-pro^ 
duction baa plimgcd the vrorld. into the 
worat economic ebaot of hietoey. Now, 
f<x the first time* certain <Jear-cut, defi- 
nite ideas begin to emerge. Among the 
moat definite of the new trenda ia that 
toward manufaeturioE cfecentrali«ation. 
*'The old order chaPEeth*' and bom of 
the change CfSmea an opportunity for 
both men. and women, which can make 
the thinktnfl people of tciday the domi> 
nant leaden of tomorrow. Whereas, in 
the peatp ti^eat eompaniefl have con- 
trolled the distribution of America^i food 
(the moat basic of all induitries); where- 
as most manufactured and cookod fooda 
have been turned out by the thousands 
of dorent in great bakencs end faetorici 
with the aid of huge mBchiiica and dis- 
tributed far and wide; there ia, today, 
the clear-cut, unmiitakable trend to- 
ward having these same foods manufac- 
tured locally by local people, who will 
turn out Smaller quantities, but will 
make a larger profit. 

The Opportunity of 
a GcneraClorJ 

It is because this rcvoliition in manufac- 
turing and merchandising has come with 
such lightning-like rapidity Chat this 
compan;)^ for years a leading manufac- 
turer of food producing machinery, has 
converted its entire physical and linaji- 
rial resources to the manufacture of 
small units. To keep in step with 
breath-taking changes, we have decided 
to be the first to give men and women ill 
scattered communities an opportunity 
to ftash Jn, even as these stupendous 
changes .take place, Now, instead of 
having all profits go to a few big corpora- 
tions, one of America's most staple, 
every day articles of food — a product 
that is consumed by hundreds of millioos 
yearly — is to be manufactured locally in 



every community la the United Statest 
distributed by these local manufacturers 
through Outlets that are already estab- 
lished> and the profit is to remain where 
it betongs-P-i n the community in which 
the goods arc consumed, 

Fi(j Your Ideas-- 

Vdffr* 

This plan necessarily had to be fietible. 
It had to be adaptable to the smallest 
community as well as to the largest city. 
As a result, the unit system of manttfac* 
taring has been perfected. By this plan 
anyone can take advantage of the sys- 
tem — anyone can start with one unit at 
a total investment of Im than $&Q.0O. 
The monthly profit whieb can be real- 
ized from the operation of one Unit is 
$lfi3.0l>, while a battery of eight units, 
with two employees and with your luper- 
viiion and help, can net you Sli03€.Od 
pec month, after paying for labor and aU 
other cent*. (See Chart.) This is what 
we mean by *‘fl.ncible." This astonish- 
ing business can be adapted not only to 
your community, but to your personal 
ambition and your abili^. You can 
start small and add additional units to 
your system as demand justifies. 

No Teflmuy BuU^iing Up — 

Na Canvajfm^J 

This business is a manufacturing btisi- 
neis. It is in no way. related to house^ 
to-housc canvassing. Vou imnufecti^ 
and sell at whotesaie only, Vour entire 
output is disposed of for you by outlets 
that are already established It is not 
an eiperiment and not a butinesi in 
which the demand foe ^iir prbdiict must 
be built up. While the pr^uct itself is 
^d and established, as stople as -'sugar 
in a grocery store, '' we bave.^ In Our ex- 
periments, developed an absolutely new 
way to produce a sensational improve^ 
ment, which has been shown by carefully 



conducted tests to coiixiderabLy increase 
the already enormous consumptioA of 
the product, 

^ Com/jlefe Plan Sent Free 

This if as much as we can reveal odu- 
ceming our unit system in the pubJie 
prints. We ore ready now to start with 
the appointment of the first 300 men and 
women. We do not care to hear From 
curiosity seekers, dreamers, or people 
who dabble in ev^y new thing that 
Comes along. Wc invite inquiry frOm 
^serious minded men. or women, who are 
^willing to put forth ^radf effort for 
great rewards, tf you are that kind of 
4 person, then write for complete in- 
formation, Facts and exact figures wdl 
be sent you by return mail. You do not 
obfiEAte youTMlf in any way. No taleft- 
man will call on you aod no *'bigb-prrs-r 
aure'* literature will be sent you. After 
you have digested the f.»ts, you can 
decide for yourself. 

There Is, at present, no way to caloulfttc 
how great this business can become, how 
much you can take from it. But, un- 
questionably, the Dppwtunity is greater 
today than it ever will' be again. It Is 
always the people wbo get in on tfic 
ground floor who reap the richest oe- 
waids. We have intentionally omitted 
a coupon from this anzipurtc^cnt. 
Coupon clippers are not wanted.^ But, 
If the Facts presented lead yon to agree 
that thii^opporcunity is worth a letter — 
or a telegram^-we inaU send you with- 
out dost or obligation all of Jlhe figures 
and complete plans that will enable yCu 
to take advantage of the newest and 
most revolutiDiiary pla^n we know for 
ipakhig mofiey at once.^ "Address inquiry 
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Weix^known to miUionB of telephone 
users is the circular cmhlem of the Bell 
Systenii Tta importance ia not in its plain 
and simple design hut in what it repre- 
sents. Back of it is the far-flung organiza- 
tion that enables you to talk to almost any 
one — anywhere- — at any time. It is the 
mark of a friendly service. 

The Bell System consists of twenty-four 
regional companies, each attuned to the 
needs of the territory it serves. There is 
also the Bell Telephone Laboratories, work^ 
ing ceaselessly and acientiflcally to im- 
prove the scope and value of your tele- 
phone. There is the Western Electric 
Company, specializing in the economical 
production of telephone equipment of the 
highest quality. Co-ordinating and assist- 
ing the work of the operating companies, 
Bell Laboratories and Western Electric, 
is the American Telephone and Telegraph 



Company. It looks upon the operation of 
telephone service as a public trust and is 
owned largely by the people it serves. 
There are today nearly 700,000 stockhold- 
era of American Telephone and Telegraph, 
They represent a cross-section of the Ameri- 
can people; they come from every walk of 
life and live in every state of the Union. 
Yet no one owns as much as one per cent 
of its stock. 

Everything has been planned and organ- 
ized for one specific purpose — to give you 
the best possible telephone service at the 
lowest possible cost. That is the ideal and 
the goal. That is why the work of improve- 
ment goes steadily on. 

A Ih luwy# 4£oy. it run* 

jtmr takmM jjrou fo- and hring,m lu jnolil 

mid In *frjlcA#Jd or il dn*3 lA«f 0 thimmr 

tind many tnertt far u fem renlt s day. Tha Batirug** 
Offitm of your toeat Bell Telophona CoMponyf or any mm* 
plo y mm, ulU giadly taku your ordmr. 



BELL TELEPHONE SYSTEM 
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Mysteries of the Stars - ..... . . , . 
Toys Help War Against Vibration , . 
Secrets of the “Silk” Sailor'^^. . 
DaesIiElEnCSmfiEa^ 
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E ^s ^Radio Rea ched Its Peak? 



{ Abrasive; — stones in oil bath makn hnndy ahirpener 
^^cid — citric, taken dirtctly ffom Uenan juice, 
Air-Conditioning — tor winter, in summer a cooling unit 
Airmail, U. S. — hand printer marks letters 
Airplanes 

eianl wind tunnel ta teat full-sire craft . 

Uuda without wheels or pontoons 
latest airliner combines speed and comfart 
low-prEccd, plan for to aid jjfivaK HyinK 
metal ts heated and fracen in buildin]^ oF . , 
noise IriKhtens African elephants - . . - - . 

Apiary — hive in glass house keipt in living roetn 
Archsealogy — clay idols mark site of Indian temple 
Army, U. S. — searchlight has hundred-mile beam 
Astrononiy — mystery radio waves may come from stars 
Automobiles. Accessories 

atr-cell accelerator pedil for easier driving 
air washed in "fog’' of oil ^ 

dead-man control keeps driver awake . . , , 

parthcile in car window makes signaling easy 
reflector on bumper guard set in rubber pad 
skull and croubones form stop light 
solder for radiator makes permanent seal .... 
steam heater wattns interior 'quickly .... 

Automobile Batteries — gJiuge show* water level in 
Automobiles, Design 

body reversed to Cut wind force . . „ . 

emergenej; wheel takes place of tire . S5 

gas and air mixer replaces carburetor, using butane., 
spate wheel hidden dn doot f J 47 
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wnccL niEiucn in uoar . . x 

telescoping body has room for beds ^ j| 
Autcmobilea, Racing^blcycle- motor midgets u^R 
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Automobiles,, Truck 

pDvi'ci take-oFf fits on drive shaft , 

rim wheel converts into road roller .. 

viation 

air line carries duck feathers and oysters ..... 
fresh a^h carried to Canadian cities by plane 
ter and autogyro, new modcU of 
y markErs help flyerfi identify cities 
Bathroom Fixtures — shaving mirror with light ha@ vac 
upm cup bracket 

Betts. Conveyor — cleaner wipes away dirt . . 

Boats and Boating 

cycle side car used as. by attaching pontoons 
motorcade For use as, mounted on pontoons 
Boats, Racing — ten watcher on board time all boats 
Camf^a — midget, fits palm of hand , . . 

Canning— wringer shells green pcae 
Color^painted boxes show which is CE^nl'Gst for liner 
Communication — tadioiype transmits messages as typed. 2.4d 
Construction — tank car on stilts emptied without pump .L&2 

Disease — electric bath induces artificiBl fever 213 

Drill — three-point masonry easy lo resharpen . . IS# 

Farm— trash guide For plow used to light corn borer 2A^ 
Flooring — joist plywood panel carries big load , - 2ot 

Flowers 

preserved in sand, retain color and shape . ... . 2.^fi 

seed more costly than gold , . Z^2 

Fortifications — gigantic underground guard France . 
Furnace— j-automntic draft saves fuel for . . . 247 

Garatfr-— jet nneile cQnvurta «Lr line into blower 
Grinding Machine — magnet holds casting tight in . .211 

Heating— humidifier for home concealed in radiator', . 2119 
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Heme Workshop — electric router and Bheper for 
Household Devices ... .- 

Ice — hand- turned malieT^ has theemot u*ea 
Z^Liitnp 

health. Unit produces two kinds of rays , . 
inidKEi. fastens to book for reading light 
Library — hidden eyes watch readers to save books . 
Lighting^ Electric 

night light without cord plugs into any outlet 
two-hlament signal lamp ends burn-out hazard 
Medicine 

chemical may offer relief toi high blood piesaure . 
Meteorology 

Cajon pass tnakes climate mild in CaHfaniia . .. . . 
Motor — high-speed is oiled by atomiser s^tem ... 
Nuts — filberts, name stamped on by special press 

Ocean — model of bed, aids study of the deptha .. 

Oil Well— metal lifted by eleccromagnet .... . . 

Photo Album — like a card Indeie 

Photo-Electric Cell— rite Is graded by . . 

Photography 

camera stand spEeds work in comtnErtial studio . 

how to makc_ night view of lighted tower 

Pipe, Iron — bending made easy by Using curved form 
Police — two-way radio units speed up patrol work 
Platinum — "beat" In leaf for use In women's shoes 
Pyramid — rivals skyscraper os world wonder 
Radio— easy lolutions for tommon pTablems 
Radla. Amplifier — mo^rn imbiic-addreBaN si low coat. 
Radio, Receivers Vi w ^ j ♦ 

auto, iniiallitc^ntfoublij*'*^^ 

aixteen-tube., covers five wave bands 
Rad io* Transformer— continuously variable 
Radio, Transmitters — automatic door switch for power 
cor^artments . . 

Radio, Tubes — triple grid, with seven prongs 

Railroads — stteimlined car is Uke plane puntuon 

Range, Oil Burning — ignited by electric ^gbter 
Refngerator, Electric — first placed in Aa 4 sA|n 
Rice— two-ton harvester works Under watef^ 

small, metal, for home , 

lafety Devices 

oxygen mask helps rescuer save drowning person 
plug-fft electric hre alarm lor home 
ste<ri curtains heat Urn protection, in theater 
two-color lamp bulb makes driving safer 
Safety-Razor — blade holder mahes paper knife 
Saw 

circular^ tooth swager makes blade cut better ... 
clEctrical, plugs into wall outlet 
Screws — chemically treated for aaay driving ....... 

Sheep — ^tame, serves boy as pony .... 

Ships and Shipping — rat ffuard for hawsers 
Sled — single-mnner made from broken ski 
Smokers' Accessoriea — combination lighter and ash tray 
Street Lighting — model tests illumination 
Tagging — vrood boKes, with automatic itaplcr 
^iiT el^hone 

keyboard Teduceo dialEng time . . 

two-wiy speaker aystem 

Temperature — ahown in eight places on one indicator 
Tents— folding braces support without poles or stakes 
Truck, Barrel — loaded ana unloaded by irravjty 
Vacuum Jug — bair makes handle for pouring 
Voic® Training — device enables singer to hear own voice 
War, Chinese — machine gunners In towers guard streets 
Washing Machme. Electric^ — Hurley got idea from 
Popular Mechanics .... 

Watch^with bracket stand, of streamline design 
Wrench — for many nut sizes needs no adjustment 
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Lrluc — made wateroroof . , _ _ 
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Grease Spota^ — removed from clothing or paper 
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HeatiPg — hot-'water syitem operated on eas burners. . 
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Jee— on sidewalk, loosened with tool made from saw 
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Ice Sled — 'two runner, steers from rear 
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warms dinner plates 
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Lamp, 'OU Burning— how ta electrify 
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Lathe— practical ideas that simplify work 
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Miter Box' — hinged to workbench . 
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hlBtoxte_Laki!:.Erl5. battle. shown 0^^ a.b.QOfd 

method of imitating sunken panels ... 
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small polishing imh for Gne 
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Motion Rictur«— coating for screens 
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Moving Pictures — hamc, how to make your own titles 
OH Can^^wjvel aids in attaching screwcao . 
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Paints— metaigtc. how to make 
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PoiaoEi — tobaeCD-can lid serves as warning on hottlcm 




Ppuitiy— vermin -proof feeder, a 
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Quilting _Firamfr-^with.ncw_cpi)yeujeiTits3. . . ......... 

Refrigerator, E|ectrTc--”dil'tiii!Ki water obtained from 
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Rust — in remove ataiui from cloth . 




Saw 

circular, bushed to fit small arbor , .... 
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cfcsBCUl, making it mu easily 
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Scratch Fad — »n everlasting . 
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SkatM — ^rubber band urotects numcra: 
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Skis — t’QOl for gT'Oavmg 


277 


h'liccE^— for Soap or vegetables 
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AMATEUR MECHANICS 

Abrasives — two sticks, easily made . 

Airplanes — gap adjuster lor apark-plu^ points 



Barrel — bung femov^ by pQuuding ^de staves 
Brass — polishing badly tgrriiahed 
Brush — -hencht improvement on 3 



, . improvement o^n your 

C ement — moisture-proof centatnera for 
Chemtati-y — plac ing with lead 
Clea ning — ’ * * 

Contain et- 



hmmatinj; odor of fluids 
mall -parts. nTod'e from bait boz 



Cupboard — window shade closes o pen front of 
Dog^^^ed, made from tire casing 



Dope BcB“transformer, ea^periments wjth 
Prillpr eMi — spill aleeve holrila hrukeh drill in 
Furniture 

footstopl. Eneliah. has adjustable cushion 
Governof Winthrop's desk . . . 
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Every Needed Fact, Figure, Formula— ^ 
Every Shortcut and Special Method 

in 

WHOLE FIELD OF MATHEMATICS 




Now 111 ONE Handy Volume I 

For the first Uta? you have this wealth of practicoi mallicmallcal infonTta" 
covctitijt every trade und buaEnem, into one hnndy book Tor qiilcJc 

Tvferentv?, Thii volume nuU rinht ai your boBerlipe inatanL fnerla aftd formulas 
for DtakittS every tjnd nuUliemiticiJ. caJeuiation. From liundncds of different 
^>ureo% this piieeleu informatloii lias been ftathered together, boiled Anwn into 
biiel, fiTmole languaEC. and applied to oeI.Uji. 1 pfoblcma. Every miin la businnu^ 
every ouin in the meeliunicm Lradca, every cnan who ever U'sea a tool or fma to 
make calctilatiunii or eat [mates in oCficc, nhop, or home, will find here n iraasury 
of money' mo kJngn. money-^ving Ideas^ 

The Handbook 



OF Applied 
Mathematics 



Tlioi 



Save 1 Vi% 

on This Speoiat 
Advane^s of 
Ptth1ia«tlon 
Olfcr 



The regulnr price nf thi* hi>ok 
will br at least SO.fKI, pmbahly 
more. If you rwerve yuur copy 
nnwi you mciy hove ri for only 
S4 Eajjy paymunLii if you 
winli. 

(The fint printlne waa eic- 
haUHtc4 nnd 0 Second printing 
made neoTMury hefare publication. The apeciul advance 
of piifalicotirm rrice ia thereinre held open until reserva- 
itniiji Imv'f eichumtnd thi* fleennd cditJotL It is Kolng 
fast, sti tirder at otuia!.) 

Ovvr A7S Ittuicrarlonn, rS4 Tables 

Iturslilc iVInrooHi F'sbrikuld UlndJnB 



SimfillHedf Dependa1>le Met bods 
by an Evpert 

The nUthor of thli book, Mr. Martin Iv. JanMon, hoa Kyd ttue wld«t 
rjpcrhrncr In proctinil n'ork. Tramed as n dril eoslnjMEr, he hat 
bmlt tunnels elUlI dultiS, ImJa and huuses; he has hod ^Coth. cf eipcri' 
eiKC lit rahway and ImJuitrlal conflt ruction work. He hnit Instnictod 
Etdlllt clufelCS nl NeW Vurk Uni i-VJ-atty . IJ-e ynu ttkc bcDL-fil af 

his urlde in this book. 

See How Tboronglily It Covers 
tbe Needs of TOUR Work 



Arltbmecfc Gouerecv 

(toeJudinA flbdo RukJlBrickirotk: 



AlgiBbra 
Geometry 
TiiUonoin ctry 
Wclghta and Mcuures 
Mochnnlc:* 

BxcsvstlOns and 
Fouadstloni 



Citrpontry sad 
Buildiad 
LaCHtnft ami 
PlnstcrliOl 
Paintlatl 
Plltmhlnd 
lleacind 



Nti preirlpiis loiowIcdEC of nmlhemaLlcs is needed, Pfo study is re- 
el in rra. The apccJfic infurmaLion you want Is cusy to find, by looking 
IL up in the index. The book takes up every O^dc and ftivns you 
actieal nicthods, easdly-worked fommtas for solving every problem. 
>iuaanda of specific examples Show you just Iidw ta make your calcu- 
lations. Lf your work invcdti’cs mnthcmatica in any way this complete 
reference hand book lb an indispciutablc port of ymir erfuipmem. It Is an 
niuaxio): timc'^.rverfor any odc concerned with enKlneertng, architectureH eleclrldiy. 
tncchnnics, donFiLruclJon, nutcunnbilcs, machinery^ prlnUTig, or Euiy other Indusirim 
work; or witli accounting, auditing, manufueluring taxes, or m>y otber business 

mathi-'innltcs. No pmclical men, no Itouse-awner wlio makes an occasional repair, no one 
who has a home work-shop can anord to be without the valuable inforciation duickly foitnd 
in Ltus 

Save Time— Be Sure of Your Facts 

One quick tum to thu index in thla complete reference volume and you find nt once all the 
facts abcuL your subjEd —the! best methods of doing the work, the easiest formula fnr making 

the oUculntjons, completely worked out sample problems lliat 
show you just wimt to do. Vuu avoid the expensive eirors 
tliat handicap the maa wlio merely guesses. Think wh»L an 
iidvmttaftc il is to Irave all this Infartnatlon gathered lalo one 
handy book Lliat ynu cnb carry in ynur pnekeU Act today and 
Cake ad%'antuge of your opportunily to examine this book 
as soon ns it is published, and save of tlie regular prices 

EXAMINE THIS BOOK FREE 

«END NO ftfONKY — MAIL THIS COUPON 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Machine Shop 
Aucoaaotlr* ohop 
Sheet Metftl Work 
EteetricCty 
ri>*C. Mfi<l 
Print Shop 
Builneia 

Mxtiematica 

AvCOUntlnd 



D, VAN NOSTRAKD CO„ 

ZSO Fanrtb Atc,, Hew Turk 

^rtrl me T\f tlam^hofi^ vf Applied Sfat^maiia. at the 
^Pf^al Ptibllcal ton Pricir. 'A'llhln 5 davBaflc’r 1 receive 

the book. ] enn rrtumitiiad owe nathlnR. If I krep il T will 
M«mt yuil f 1 .2$ an EirvL payiiirnl ami 1 will pay $2.IK| monthly 
thrrrafU'f for 3 Intml hp^— $5. 25 La alb fCaali with ordrC 
14.95,) P.M,2-54 

Nanie,«, 
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POPULAR MECHANICS ADVERTISING SECTION 



YOU CAN REPEAT ALMOST 
EVERY EXPERIENCE IN LIFE 




Today is life. Tomorrow h a hope. Yesterday is 
3 dream. Nothing h so dead as a day that has 
passed. Only the trailing clouds of memory remaim 

One toelay upon another today — how quickly a 
decade is built I Youth approaches maohood in 
high heart) embraces maturity^ as the period of hh 
conquest, then **remembers with a sigh the days 
that are no more.'' 

So life goes— like that. NOW is the only oppor- 
tunity. NOW is the moment of success. NOW men 
decide — NOW men win or fall. 

Are you one of the men who are wondering 
today what will happen to them tomorrow? Then 



remember this; //you fakt rure of t&Jayf tomorrow? 
%eifl take care e/ And one of the most im- 

partant safeguards you cau take is to be certain 
your iraitiiftff is modern . . .that you are adequately 
equipped to master the problems of 1954. Today, 
In almost every line of human endeavor, ambitious 
men are moderniamg their training by spare-time 
study of Internationa! Correspondence Schools 
Course?* Their action is a guide to you — and 
NOW is the time to act I Complete information on 
any subject in which you are interested will he 
sent without cost or nhligation. The coupon is for 
your convenience. Return it today. 



INTERNATIONAL CORRESPONDENCE SCH 




"The Univenaf University"' BOX 565 + -G, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, ^^Wfao Wins 
and Why," and full particulars about the subject htfore which I have marked X: 



O ArcLilo: Lural Dnlt^aiKti 
Q DuifiiiCiC Kkliln&LLaC 

8 Wood MUlworkiBS 
Contmf uir «ni ni4ilii«r 
D fttnietural br^ft^nutu 
G HtruRlund tLo^inonr 
G fhVB&tibM lUid pAicXitiiic 

G maitricMl Kq^ivBBr 
G Elflctrln Ltaltliiu 
Q Wddlnc Klfirtr^c and Gh 
G bwiUnc Hluvpriitl* 

□ MnBRC*rn««t 

G DSm hlMiuxffuuiin k 

n IniltiaLHiil IhluL&rcmvzit 
□ TriaiB 

□ CcMi AaouUBta^L 



AND 



TEDHNICAL 
O TEli^raph EocioKT 
O Work 

□ Meo h it niin tli Krkiinnr 
D MpcJiBniral nrafuniaa 
O Mti^hlh-Up. Q ‘I'HTQluMtkvr 
O PklliCniinBJccr 

B Ft«Rt T»fellU(iht dF hlftmlB 
nridxfl Emiuccr 

G Bridcfl Abd Bullillnc: Pormniiii 
O Old Gbxinn G iJiaiil 
G AvUtioo EBclbd 
G Automobile Mocluuiia 

BUBINESa 
Q C. P* AcDcuaLmnt 
G BoaLkBCXHnr 
G KHrotATi&i Work 
G StrtluiBb. G Fl^cb 
G KidMiikpi>wlviD 
G AdrertMiac 



tNDUSTfllAL COURSES 
P riumbinc □ Stmio Fittioc 
QTTaRUiti □V'*ntU«UoR 
G SbHt A[«tat Worker 
G StMm EiisIdht 
G £^t«)iin F^cptrla liliifiiHar 
G CiTil Kb*w»ct 
G RoTTBirblC Rjut &t>ppiuM 
G llnfrlc^tJoa 

□ U, H, LoroTunUv^ 

□ It, H, fioctlTO t’orflirmo 
G H, H. Bridffl iwil BuddiDc 

Porviiwi 

tHAlNINQ COURSES 

G Scrvln RtuLion fiulmnuuliis 
G Pint V<KT ^allave 

□ Buflinua Co>rrtB|>oiittBiM:« 

G I^rt-LtriiiE Rhirw CAirla O EiXUa 

e l^t«no«nphy and TVpknX 

Civil S«rvi« G Mijl Carrier 



□ Air Bnkn G R. It. Btciudmu 

□ IHcLway EacLn»«rinc 

□ CliBini*^ □ PbaniHifir 

G CwU Mutinf KDEinofir 
G NavicBtiiua Q Akr OuAditiAfiiBC 
G BoUeriiiAker 
Q Taxtilo Dv#i-Bnt ^r 

□ Colton MaiiufactiUrEiK 
G WoHjlen Maburxiuribx 

□ AtfciiMaiure □ Fruit GrowEnic 

□ Paul iry Fuiniof □ liadio 

G Mar ion Ko fliawnr 

G Ita^wBf Mail n*tk 
G ixnda Hobool 

□ Jliih Schoei Hubjecta 

□ Cdllw rr«p4mi.t4t!r 

□ l1]|]Hlr»t{on 

□ CortpanlqjE 
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WHERE DO YOU GO FROM HERE? 



Y OU^RE lite a million other men— you*re facing 
a big questioix The depression turned business 
topsy-turvy and now the rebuilding period 
stares you in the lace. 

Are the things that are happening today going 
to help or hinder you— what will they mqan in your 
pay check? Where will they put you five* ten* twenty 
years from now'f How can you take full advantage 
of this period of opportunity? 

We believe you will find the answer here^ — a 
suggestion the soundness of which can be proven 
to you aa it has been to thousands of other men* 
The whole trend today — legislation, spirit, action 
— is to put men back to work* raise earning and 
spending power, give every man a fair eJumee to 
out hij own salvanoru 

The road to success remains unchanged but, bear 
this in mind* u/Kac ic tok^s m win i$ Todifoily dij^erenrf 
No employer today would dare risk an important 
post in the bands of a man who had not learned the 
lesson of '29. should he* when right at this 

moment he can pick and choose and get almost 
any man he wants at his own price? 

Business organizations are rebuilding — reorgan- 
izing for the new conditions. Before it is over every 
man and every method will be judged in the cold 
light of reason and experience —then dropped, re- 
made or retained. This spells real opportunity for 
the man who can meet the test— but heaven help the 
man who still tries to meet today's problems from 
yesterday’s standpoint! Out of the multitude still 



jobless tliere are sure to be many frantically eager 
to prove him wrong and take his place. 

Some Men Have Found 
the Answer 

Seeing these danger signs, many aggressive 
men and women are quietly training at home — are 
wisely building themselves for more efficient serv- 
ice to their employers* 

You naturally ask^ ^'Has your training' helped 
men wntfistand conditions of the last few years r' 
Our answer is to point to a file of letters from 
thousands of our students reporting payToisa njid 
pTomenons u^Fuie business u>us at iis lowest — together 
with a myriad of others telling of greater succes^a 
during these recent months of recovery, 

Amailng evidence is ready for your investigation. 
We have assembled much of it in a booklet tliat is 
yours for the asking* along with a new and vitally 
interesting pamphlet on your business field* 

Tliia is a serious study of die possibilities and 
opportunities in that fiel<L ft is certain to contain 
an answer to vital questions bothering you today 
about your own work and earning power. 

Send for these booklets — coupon brings them 
free. Be sure to check the LaSalle training that in-^ 
terests you most. We wiil tell you also now you 
can meet and take fullest advantage of ttxlay’s 
situation* No cost or 
obligation— so why not 
mail the coupon now? 



LASMJL*EEXTI21SI0NUNIVE^ Dept. 264-R Chicago 

$eud fuq — without eo&l or oblipAtEoD — futi Lnfortmtloi; 
about bow I esTi. throuqli yoar irsiniFiij, i^uip myiself for thu n«w 
problems and opportunilics iu tbo bueincdslitild I have checlcod. 

D Highet Aecouataney 



n Law: Decree of t-l- 

□ CocnmcfctaL Law 

□ Industrial Man-anement 

□ PcnoancL MaimfiCEnoal 

□ Modem Forepvanahlp 



Name 

Poa I tlan 

Address 



□ Biuincs* MauBgeitieaC 

□ Traffic Manaaement 

□ Bufiaeis Corrctfpoudenco 

□ Bui.in«« Ensiltb 

□ Salccnuiiuhip 



LaSalle 

Extension University 
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Students Individually Instructed g 




Learn Autos 

IN LOS ANGELES 



if you 



NEED A JOB! 

I»ljr op]^rtuiiltl«fl airolt: the mui In 1M4. MUIIom of oUl 

ear* uetH] TapBirn. Now mndet^ c^omlPB on tfie market miifit be 
iwrvlred by tralutwl tnen. ibiirminhJy fAiplllar with the oew d-e- 
tOffiui. l-'iXT I'cafH NatJenal AuLumulJve School baa oCfeml 
pmctlcal training ftnj biW rripluai^d 30.000 BUoCimfUl isTUdcfi W. 
In Llic rHSHvcry from ilegireswJon the iBwt man U> be hired In the 
untrained mika. The isnit to be hired the mao irltb irainInB 
mommemlci] by a QUcCsurul inule achnnl^ We train yoii br 
""Ktual ibnp mctlioiLi^ on nicwiHt equipment — late mtulel eutoe 
In the largoit acliool In lUO VYoit. A. mkllloa dullnr JmitJtiltlab. 



spfcrjL 

Hlih Sp««di 
OfBHl Eniinn 
Court* now 
bolw g AD &ED 

Send fer Free 

B«k 



TRAIN FOR A FEW WEEKS 
AND YOU ARE READY FOR JOB 

t^on't worry about prevtoiin expeiietirc nr 

whfLliM ]Kiti rYi -ulil P4- lud TKiUhe- TUiU cu Lnlo. 
uuF- iLNwCulhli UnaLlMiilB if ysju am aiubJiL'*^ita in 
sbl bldi4 iii difij ir>^riu 



m inKl nrjoli, 7^4 Uii ut invJnii’tTHijmt daliit 

Mtuay. J-n^V'HlAE lANtfureiiFn bf 

lim i*hjb-h VIST ra^btuJ ijoe- watmurn^ pimvap ut 

i5isbT|inri, W« •Ilfv-'^hrM KlM^HnhlF- Vcru 
rAN h^i.h tha eiJud-H a Imr vnekii gt iDoctu- 3 i jm 
^r»frr* 

YOU CAN QUICKLY LEARN 
EVERY BRANCH OF AUTO TRADE 

The pomplete ccmree treJns you In every bmncli o( the &uto 
trule. qiuilirykuit you to run y<mr OWh Hbop wr iictept A (rKnil Job. 
The j^atlooiij counmol inntructLon liieludee thonLiugb trntiung lu 
ovnry brumh, Locludlng the following; 

Motort Shop m*cUco 

Chauls Gnmce Mnnflitmnnt 

TmiMn-«ho 0 tliif Bnttnrln 

Auto Oftctriclty Carburntlim 

Mot bin* Shop Practice 
EARN ROOM AND BOARD 
If yne need flnbnrlol beip you cjuh sarn 
room and board while takhlll yuur doUibb; 
by At>tnptiiij| a pnrt-time Job. 

BAILflOAP fAHE ALLOWED TO L. A 

Fnr a limited Ume we will Albw coach raik 
road fare to Loa Aii«elee from any point in 
the & 

FREE EMPLOYMENT SERVICE 

Unlimited free employment service to 
IcraduatiB. 

SEND FOR FREE AUTO 

ly f. 

detnllawiLI be Hcat fHjBt^baLd. Oon't h»e anotbn' m Lnute. Ijcarn 

y qodify 



ESTABLISH 
YOUR OWN 
SHOP 

//umifrWii ^ 

iFyhM ttm mr^rmitfn 
U^rr Mppi mitJ 

^PfilV J UHflulJyip< 

na 

^ YifnlVi lA »nr 
prill IP Ikr 

■ HipnutiH fitU. 



BOOK 



Wrlio tmlay fer the entnblDte Ktory. Our biff ^Yee Uwk Jih full 
le n«ii c ' ■ ■ “ ■ ■ 

bir ji>iL tmp aJMUy qodify luf * piul jub in liiiunlBMi bfift4t t4 Unw. &Eal1 



C 4 U 90 A, DbliniJimL 



NATION ALf 

AUTOMOTIVE SCHOOL V 

^os^n^e/es \ 



nri^ l'MA*r. «KBBcrlHTi fliiinrrj* l<4, 

frnil y.-r® |Jk<.b Piul Spn?piJ ul(ir. 




^ *1' T-w-raarva ■■■■r-iaaaB ■ i ■ i ; 



MIND POWER 



A FREE BOOK 

Develop yeur penenar^ creative pewerl Awaleft 
the sile nt iJeapm 9 force* In your o^n contcieus- 
neu, Beton>* Meiter of your own life. Puih eiide 
ellj obstacle* with a nnw aner^-y you Have ovar^ 
looked. The ROSiCRUCiANS know how, end will 
help you apply fhe ^reateit nf all powers tn fnan'i 
cootroU Create health and abundance far yourtelL 
Write for FRiE book, "‘The Wi*dBm of the Sa^ei"* Jt 
telli how you may receive these teachinqi for itudy end 
VI*. ft meant tW dawn of a new day for you- AddreMi 
Frter 

ROSICRUCIAN BROTHERHOOD 

Sen Jo*e IAMORC) CaJifontla 





AT HOME You can l«am hr nor audtra aent 
nrlrlflUil vyM^m oT Inatr ucticMi rvery nan vt Lbelhkk 
lipilrlv trida at u locicl nr btfiLer Ukaaaia 

■diDO. You eij] HTD jaeiiey ehllc Idm^Di aud 
cute B weU navlna iHdihiH nt nani In biiritire* alter 
CQtnpktiqB oer CDiiTfc of laoiritctlnB, Uccd wKtcIi 
rtraimi arr alvN^i In dtru.rd and wn vetr B«mI 
utaric*. For perttcuiaraapiiJy lotha 
Wleo*Beale Fcfapql 
p34 I. Ummmm Si. 



ad Wet«li RenelrlniK 
■ILWAUKH, Wie. 





Whpis writing m«nf(on Ptypnlar Mechanics 



Uitf n* 
madem 
F I e n o 

Nob* or <«j. Euy rapid 
leeeoDfl for aduJt bej^nnere, Aleo Sdf-inatruc' 
tioa ayetam for ad vanned piaBieta. Learn 3^ 
Bona Styles, 97A Jfua Breaks, Itundredi of 
Trick EndinK*, Hot RbythmOd Bock. Rtomp 

and I^irt EfFecte; Byinphoole and Wlckod 
Hartnohy (n lat^t Radio and Record Btylcv 
Write Tor Free Booklet. ^ 

1D«HI mil «M1»L 1P» l.U»aMl..tai fafiiM. CUlL 

Learn to Dance 

You cam learn all tJne modern dances— 'thn latent 
Tanico etepa, the new Pos TriptH, dreniny WaJtieo, 
smart CoU^kate fHepn. an4 popular feisty 8t*[kS 
at hama, osaJly amt qiiicklyd^ New chart mettuKi 
makcH dancing simple an A NomuBlnar 
■vlw rp^airkC. Hiiia'l h« ^ ta 

Oni>|j w< i pHtn. H Bi(atn>iPh». Will 4)0 5 rKVi 

Fit* TYhI. Kirakk nn WJ iwiiiH. S'Bd DU menrr- nr 
orvIniBit finl* tl -vS, uim Mdut InoE 

Hl-df[li.1]|«4. ChlKh>( Tph. 

Fr*nfclm Pub. Caut SOiliio. Clarh St», DapL 34S7, Chlmo 

il/UV flpend aprlnff, aummer, lall, 

Yt n I lN\-r 1 gjitiaeTlng buttomicn, LtBiwte. 

I buy bumlmla of KbhlH for oolloctiunc. Aum* 

wtrrtli SI u? HipTilY nuCifini- voflc with mr I noLruilhiin*. 

DdDEiurFB,. prbv ILil. Fnjnl- at ^rn InM DiaiBfivT' 

iciff ]LliMHLbMJ lYipupt-rtu*. 4'FTNHi twfcwv len^isf hivltcrUbL 

MR. SINCLAIM, DEALER IN INSECTS 
IhAt. a, B«I I4M *41 uir* 





MAIL FOR FREE INFORMATION 

BEDFORD 




IH G Bedford A Ye.. Dept. BM-H 
Brooklyn, New York City, N. Y. 

□ Refriecffltion □ Oil Burner 

Q All In Mcc hanic O Wj ndow Display 

□ Avia lion Mirchanii: p An 

□ Electrical □ Welding 

□ Radio and Televiiuon Mechanic 

□ Machine Shop □Stfin PalntloE 

p Air CendiTioninE 

P Talking Ficturefl 

□ ArchitccturaJ-MecJiBnical DrafL 



TRADE 

SCHOOL 
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J. II, jjinith laa'i dl- 

rocFed ItiE Home 
Bturiy trftlnlTiff nf 
nifjre miiii fttr Riulln 
tban jLuy othET 11 : 41 a 
Id Amarira.. 



T1 w A 

il imin you at home for i^ny Good 
Spare Time and Full Time Ra^ Jobs 




Set Servicine 

SiHur^ilrnFf ^cr- 
vliFkfii! [laiiii mflnj.' N. 
R. 1. mm tfr. 

51ft n M'l'rTt flint. 

J''ij|]-'tlme men niahr 
muoh iiO, 4^iu, 
*70 a week. 



AircrAfi 

Ita^io 

TlailFo Iff niiiJc^ 
Ins rti'lnii aatm. 

katUn cjptnrELT.ortti 
rnJiiKiyeil 1.ttriiit4jll 

Civil Service tjirn- 

iDLiKiull eirni 

It: Ik yem. 




Sr9Adctt>tIiif 

Stations 

RmpToj man- 
flff'er'i. fliiif Inpf fH, 
0 peratcirx . iiwl-alla-^ 
tlan and malhl'O 
iinnef met] Ii>r ]i.tbe 
po yS riU Lip I th t.>, t 'I Hi 
u >raX. 




Raillo 

Faetories 

EmpToy tw-tcTS, 
iD^|:EDlar>, Erir{i- 
lumn.. nnaLntier-i , 
iHfrvlftliHili. r<.it J al]H 
iinyimr upiu 57.fj(in 
i\ ytar. 



II ynil atv tllasailriOtJcl fulfil VoilT nresmt jpb. H ynU. 

Illtlo cir Da pmitfiRet. 
y tliVeltiiH: — clip Iho 



OTd isirtiittllnt alrnff In n rut wltb 
Ilf mtvtfiing better thikn a HKinn. 



coupon Now. 

kttli 



Get my bi| 

MinltlBfl in Kailln. neail 



KIIKK book oD the onpor- 
inw qulc 1 (|y yftu can letim 
at home in ypur »p[irE time En be a Kaiiln l-^vpcrt — wbat 




Laud Speaker 
Apparatiu 

ItT.itJi] latlnti aiul 
H«ri'Li;e wi:rk 1 h 
amHher RniH'lDtr, 
III 11 n c V - ill a k I Ti 11 
ncid far troJiiPfi 
liaiUit uiiui. 




TeleTlslon 

Tlic Domlnk Held 
qI many RTt»t opn 
[ w-rtiinlHM 1 ,-» mv- 
crpcl by tuy Coiiree 




RcHid )uba mjr FTraduatei bi'Cti rcttlna — reoi joba 

with nwJ iuianes. 

Heal Opportunities AUcad (or Trained Men 

It's bard En [tnil u Arid, with marp opportunity flnrnJt- 
liis the tralneH'J Why in h^.l2 — the won^t year of 

ths dcpresHhini — the RildU: Induatry nitd lliit.K),q{N>,n(H> 
WortEi of iketa emd porlHl Maun fart urem alane mi- 
pipyed nearly lijy.in'M'i [people I About 3fiO,tlOO people 
worked In the tudiLHlry- In bmatlCAI^tl hK hiUl Lla 

most pmiltable year, lt> n gigantic bLbtliibiii, dvm In 
tlic vtimt himlncAA yemm! And look urbat'R abaiutr 
MIllLonH of Rets hecomtiiK obeolrte nnmiftlly, l7»(KHI,0b0 
sptH In opcratlnn that need nervldng from tliue lu ilmcT 
Over aCH> Kfeil bruadcaatlnB Bfatj 4 ma fumlfihltiB Ontci- 
tfllnmcnt and tiewK to 1 HO, rH>D.i kki pciipte. Tlietie nj^ 1 tioKi 
aoe AO big tbai ihe>- are barrl to granpl Veil they are 
all truel Jlrre la n new inquAiry that baa ktowd quicaiy 
luto tL commercial giant. 

Get Into Titif Field With e^Fntiif e 

There’s opportunity for jdu in Radio. lt» lulur* Ls 
certain. TeievlsIobH eburt wave. poltc« liadlo, auto- 
tnobne RdmIIo. tnldaet setfl. Imid epeaker flyHErms, air^ 
craft lladiu — Inevary branch. devtloplnontH and inipmvo- 
iDontd are taking place. Here la a renl future lor tbnu- 
nJHid-s and thoLLMantts of tneai #ho re 4 illy horiW Hadlc. 
uet the imlnlng that npenit the road to aotul pay and 
succBfii! Bend Lbo coupon now and gC!l lull pai^lculani 



Sample Lesson FREE 

I'll R«!nd you o Free Lesaon to prove that luy Radio 
Gourse In eany prpetleat. Thal'a how conBdent 1 lun 
that I can train VOU At hom? In your snare time tn 
bwnme k RkdJo eitpert. Only my ntLident:! could have 

1 



an how easy and IntereHtlna I tnake leornlnp at. homp. 
ReOit the letters from jrradualia who arc teday eaminff 
nioney in this fancltiailmi' laduatry. 

Msitr Make ffi il«r ■ W« 1 k Birtrs In 
Spue Time Almort^al Gnae 

My bfw^k also tella how many or ny stiidenu made * 2 , 
Jill, and Siii a wcelt eatTfl aervlplnff netji In spare Ume* 
pttcifi after they earolled. I give you plans juid ideiyi that 
have made gued spare-tlJPK monoy — J^CKI to 51.WJO a 
year — for huildredfl of foUowa. My CoUlac la famous aa 
^'ibe one that pays for itaaif." 

bfoner Baelk If K«« isHatlcd 

] am no nurethat N+ H. I. can train you at home pana- 
factorily that 1 will agree In writing to Tofund every 
ptinny uf your tultlou It you are pot liattsded with my 
LE?:«onpi and Instnietinn Service upon complotiou- Vnu'll 
get a *opy of thla Agreement will: my buuh. 

M'pece Beek of tafaruetlon Free 

Get your tfopy today. It'a free to 
any ambltiouBleUaWuVEr 1 fiycim 
olil. It telle vuu abnut Hadln'fi 
Bimue-lltneand full-time job np- 
portunitiosrlt lotliiyou all about 
my Cuune: what others who 
have taken It are dolmr and 
mAkipg. Find out what Radio 
olfernVOU without theallRlib- 
■cst obligation. MaTIj_THE /m : •■'.'yfl 
COUPON NOW, ■ 

h W. SMITH, Preiftfant 
N atle n al Rad Itf^f mtituta 
Dept, 4ftP 
Wathlogfpn, D. C* 



THIS COUPON IS GOOD fir 



on^mi MY BOOK 




I 




thlfl liHHilc in the pJkPt. 
Know that when ynu 
see Itr toad Ji, examine R. 
you will be del [ghted with 
Ita cTOAr aimple way of 
teachInR SLodlo. I KNOW 
— bacBuse I have Air 
Ready ErjUaed tbeit- 
AEkudfl uf men. Many of 
fhem with not isveu a 
prambiar aebpol cduro- 
tlion. and. cio Hodlo ur 
aleetrleal rup^ienee, have 
bHKome Iladl 4 :i e;t perm and 
Brt.ru two or thri 4 e lUrua 
their farmer pay« Mall 
the coupon now. 



J. E. SMITTT, Pmident 
Nalional Radio Inalitatep Dept«4BP 
Wa$ihmgten, D, C< 

Hr AT Mr. ^[[ilth: f want tu taka lulvtsiltaae Pi 

ynkir Spedjil Frvn Ofler. ^nd tiie ynur two IkhiM^ 
BiniV'Eyfi View nr nruaio" and "iiieh Reaiu-dH 
In. Rhdlu." 1 understand tbia roqunat do<a not 
ubllGAt* Eoe. 

{Pleuiiu print plainly.]] 

Nama. .. ..AjCc — . 



I 



AddrcaB . . , ^ , 



ruy. 



mato “R‘ 



WJfcn wHffitj to nifu^yfisr^s please nicnfioti Fopit/dr' JJ ec Jiaii icfl 




lOA 



POPULAR MECHAMICS ADVERTISING SECTION 




• i used t(jfbe^*'poor as a church mouse," 

made baretj^n^tTgh to keep soul and body together, 
but look Tm not ridi* of cotirse, but J make 

a big nalartvi^hd have a nice home, bought a new car 
this yea^rs^dind' Tve put away enough cnoney to send both 
my 



Well, not quite, but almost 

thing. It all earn? about through a funny 
gadget I saw Jim Gordon, a draughtsman I 
, using one evening at home. 



Jim always has money and this night he 

pointed to the *'pen*‘ he called it and "t owe every- 
thing ] have to that funny looking pen, and Bill, if you'd 
just try you oouLd be a draughteman too, and f^U tell 
you right now there's real money in It. 



That little talk led to my enrollment with 

the American School for a courae in draughting (lo be 
studied at home, only 30 minuted a day), Tve already 
told you the result — [ don't have to worry any more. 

Why don't YOU 

get into Draughting? 

Lift youraelf out of the mt — SP alter big money just as 
others have dpnp — put yuurself into a poi^itioTi to 1>K- 
MANP bigger pay. 



Any man with a e^oramon acrhoolcrdueaLion can get aliead 
if he wi^n ts to. ' Write us iof completeiielail&af our home 
study plan and MAkE YOURSELF A BIGGER MAN. 
Full information will be sent FREE. 



Mr. O. G, MiflvT 
Secretary 

American Sclii>oE Dept. D236 

I>rexeJ Av0+ i^t SSth St., Chlcn^D 

Of course f want to get ahead. Tell me about your plnii 

and point out the opportunltteo for hlft pvay you say 

exist in draughting right now. This informal ton is FREE 

and I am not obligated in any way. 



Name * + *♦,,..**,**. 
Address, 






ELECTRICITY 






LichCHM tbs funilniiiental prlnelplH of all eleistrlciu; 
work in a sahool m old u tEia industJT, Apply thaw; 
tamclpltea under dlrcctlLUi ul ooiQp^eut 
tors. tlriUTSa eampleta in dOo icftusdtl yur. Modern 
put, up-to-d&t« metbndfl. hame'lillio Htim^undlngs. 
iiillDCS UJE always wclenint?. InvefltlRwtQ tne sehool 
yuU plEUi Lo at4j{»ul. CaLaiog on llKluat. 

ELECTRICAL 
SCHOOL 
Washtnetan^ D, C, 




BLISS 



132 Takama Ava. 




Be a DENTIGIAN 

Learn aF homo Id makt* Crowns, PIMh, 

Brldgeworkf etc., for Dantlitft. Euy 

prrirttcjJ way to learn mechanicaJ denttfltry 
ar homo io spare timo. Full e<iuJp- 
ment of tools and mnterLfiLs In^i 
cluilctl with cqwse FllEE. Low 
tuition. Easy tmnS. Write for FREE 
POOK alK>iit tUkfl itaoncv-tDJtkLait Pinci- 
traeluD that U ru>l Hlettad by “iratnLtrff 
Age."* 



McCarrla SchiMl of Mechanical Pwwtiatty 



aOT H, n- 



su 



PhSaMMilB, Pm- 




A RAILWAY 

TRAFFIC INSPECTOR 



maiE 

^TODAY 

Opportunltln Now far Rapid Adrancsmant 

AeIItp Kpd — IS I* SO — nblHl for awatnkp akJ | 1 im 
f UHAptr lAtBtMiljkff V<4h| ttfeWDii^ nr 

u hum. Wp rnJn. rnv ItH' tK.i luirnmfHL |iii?rHaiM u. a 
with M almDlr, iatii'EatliM'b hhh'ia. tJu^ 

TPrvtU fur I ft Jim. — pHUiiapu JarnnJ ^ *«r prudufii ar l%a»pw 
rf/mrijJMl. ic plri'l. m« .hJch u ilw per ukatfa . ptw wa^nppp, 
MmuT ^ nti ip pf«cnl|w« 14. Truupvrtm- 

■4iiA Fw. WidM l«dmj iat ¥t* 



CIp. Ipa 



WidM l«dmj fat ¥tat 

Stan dard HHiptaa rkAiHiirq. inerrruTE 



BruHmla. 




BE A POULTRY EXPERT 



Make S40, 550. $60 a Week 

True book ■bowi bow tn set rtarlod ctokkly. Yea'll bo ■ui-prtgvil at 
Mu 6UkUbie praCt oppchrcuniuea Lb iba paiiiirv biuinHS, Wberover you 
liVB^idiMLev«f you. do— ii Id to ilbH oa b ipu^ or fuU bvU- 
Frm* l?ouk h?Lk iJ]. 8and for Itow to Hanr Touhry for i'rufiu" You 
liibm rlslit Hi borne Sr* pphto tiine by mnihod* omlnrmBd by i^nlleiwm mui| 
lowdinc pr>tiltTy rripn. Ivjuiw hnw to irrit the tmultnkiln. proQ tt IftJHI lit. 
leramtiEM. Kr-.mllhr wnrk- Inm^rLmd Hfmmr-Eil pmlecU ft'OU. Wo tlSVO 
-prrpuml btLadrcda lor good |ulj> mniJi IrtlailiniM’n o| tlwir own. Wrlto 
ww lor 1™* book. No obllfl»tloOr Nail on hI P-DAiltry InmUkut*. Ine., 
tHpi. ill-W, 3005 ISthSu, N^W.t WwihlTiai™. D. C 




cniMS 

.MTE CnOW 

jHUr S^XTTCi 



wd Monty Down acitul Cri "wiCWhp*— 

if iMt an (Jhrirri'- fV* win land jmi tblA iithTf BP 
booh iiDCTliiiir tVtf»dlinE, Becret oonlcw. itmI IdPit- 
tkftnmUan W^rk fpt W d>^ fmm ramdicia. Ham no 
W X mnoir;. if ynu dPitMc li. kc.pp It. lKr!iL sfjvJ ,'ti. y 
' m St.lJO. If mrt. Irhnrttjt. WHITk 1'bOAV, hol 
■.■ni to bayi upi dpr i r yur^ of oas- 

C.CaokB,Bsilll(^ 13 -Si 1920 Si^iiJi Atg, Ckiuta 




« BECOME A LIGHTNING 

TRICK CARTOONIST" 



^nd ai.m fnr LuU«b yradadiur lYtlirnai af EBTrleh 
lotti wtth InilTuetliHii. ralmka af Chmik TaJt SitritiHm* rrM.. 

ABT iiERVICE. Ilopf. 1 , OstiliMti, hVIs- 

LEARN WATCHMAKING 



and bcranic ltid'snsndsjiit 
lie 5V tD Irarii- 

PT. touia wATEfttiiiiJUwa mcNOPL 



We help you rectiTr a positlPOH 
Scad l-ciT FREE 




rtCMlCmd'C RdileHlC«ftadtoa,Op*^ 
Vi.m^uns VaodBSilla Aeti* 
UlnBtTHlp,CDiSiedT 
Songs, Siske-up Goods. 

Catal« FrwS 



CATALf^C;. _ 

«■ LPWdi^PA 




W/n?n pleaie TncnMtm PopaifiTr Mcchanfctf 



POPULAR MECHANICS ADVERTISING SECTION 



llA 




Thi?ii pne dqr 1 r-nqd aboUl a new vimif 
tp ItJirn miltk that hi.El mailii pit]] irl ar 
niuBEplana «f tJipiiundi. 



I rfrcctvfld fewer bitd fewv Invilatlora, 
OnEjr Ipnflt drenry tuenEntti seem Bit tc tie 
|fl itoFip (or mt. 



At p»rtlE* everyonr leemEif to he able 
tp add I4 (hr fun, while I wai last d 
waKHower, 



Nq mere laneiome rvenlnfii new. My 
muilea) ablflty hai hroUght me rDmoncp— 
Bill end 1 hh»e arapuncrd out untlairr- 
menit^ 



The Free Ountmilretlon Leiion n-revrd 
ihat ihEt way et Iciroleg mmlc wot rnty 
ni A-B-Cd fteai lun. tool 



Then ceme Jenei^l nariy. All were Hah- 
l>rrgae!ed when I offered te play . . , and 
■ftually did I 



Learn MUSIC this Ouick, Easy Way 






HE inteTcating story toJd above 
is not just one unusual case. 
It 13 typical of the experience of 
more than <ioo,ooo other folks who 
hdve learned music — who have be- 
come Bocially popular — this quicks 
modern, easy as A-B-C way. 

You,. inOi can Icam to plsy^la etiler- 
tnln others — to itcp ui» atiy parly — |iiat 
as IhcKC thoUAand» of 
nthor-i ana dothg. And 
fKtiit of Jill you can ae- 
rompHah t h J a wllhout 
(he expense of a private 
lettchcr. You'll prarli- 
VftUsr tdaeli youiTiolf — 

Hflit In the qukl of irour 
own hnniQ — fn n much 
shorter tttnc — and nl 
only a fraction nf tho 
cost of the old fashioned 
way* 

You don't need 
to be talented 

Don't pet Ihe Idea that 
you have to he a musl- 
cal irenUia — t hat you 
liAve to he talented — or 
that you need prcrIouH 
rminlcal tmlnlfiif to leani 



h^ thl3 meiliiKl. And unlike the oJd 
faahlancd wiiy, wlt]ii ttiEs tttudern meth- 
od you don't have lo sptnd hour;^ and 
houFA playing monotonous scales and 
h mod nun finger exorcliied until yoii'ra 
ready to give up the whole busincHsi, 
You start right In playing real Ut^ 
tic tunes a1 moist from tlie very start. 
GYikdually you miBitcr more and mom 
difficult ones until — sooner than you 
ever expected — ^you find yourself enter- 
taining your friends — ^playing at par- 
ties— ^ind having the best 
limes ynii ever had In 
your whole Mfo. 

Easy as A-B-C 

Tli:C siiecesa of thla U. 
S. School method of mu- 
sical In^lmctlon Is duo 
to two things. One is the 
fact that It inakea cTery- 
tlitng At} Klnjple — ao crys- 
tal clear — mo easy to un^ 
derstand. i^lrat It letle 
you how to do II lliine- 
Tlicn it shows you In 
pictures how to dn It. 
Then you do it yourself 
and hear It. ^Miat eould 
be -■ilnlpleff 
Tins j;econ<| reason for 
the ftuceeas of thlM aya- 
torn Is that H la HD 




PICK YOUR 
INSTRUMENT 



P^lana 

Drfin 

Uknlsla 

Carnet 

TromliDna 

Ouiiar 



Violin 

DlArlaiflt 

riutB 

Savaphoni 
Harp 
Maadolin 
^ceiio 



Hawibae BtcBl Guitar 
Siobt Sinaina 
Plana Aeeordlati 
llalllin >nd Dernsn 
AcnairitlDn 

VoiCB and SpoBch DuKure 
Harmony and CompDiftlen 
Drum and Traps 
AutaJnatfc Ffnapr Control 
Banja IPfectrtJin. i- 
Strlag or Tenor) 
JoJilan' Piano Courio 



clJiatlng. Learning music this wjiy Is 
like playing a gamo, Praetlelng be- 
eimtea real fun Instead of a bum oa It 
Used to be with tlio old way^ 

Free Booklet and Dernon- 
atradon Lesson 

Jjl Ctdcv to iduiw how cary ujiil hnw nlpof- 
ant thiM ■"uursfl li, thi> O. £i- JSchnnl of Mujijq 
haa prcLiBml for voni a frei' DumonH-tralLan 
Ld'.^MSn anp| Elxiiluutoiy EonkJet. !\o ptitter 
n'liul iPhtmintiLl ycni scjccl to iiiay, tht' Vn'p 
Dt'Dion.-htrnLLon Lkhoq ■peI tmoulel wUI Bhow 
you nt mcp the Amflzlrmh- iltnub’ prlncJol^" 
umund wlUvEi ilUs n^^ihcM] U tmllt. 

Jf you rcullj- wjicr to Henm nttuile — if yau 
ir4i3t to u'lp Diiw nuniiJftrtty — if you waut to 
tnlov mmlcjil cnod i|nu>s galnrr — [U1 In smt 
Irtftll llis ffutpon Ijc'Iow. Dodl't dE-laf— act Ht 

onee. Yuii^E not be ohllpAted In any way. 
]O.Htrllni4'tLEA !<U[ip1lL'd whrn herduU— Ciiflii or 
rrrNUt, a. School of MpJilc, 72 Bnma* 
wide llldji.. New York City. 



U. 3. 3CH0Q1 OF MI/SIC. 

72 Bruniwlch Bldg.. New York CHy. 

Pleaw rand nje your fn}i^ liooli, ‘ li™ YOU 
Cm MaHiiT IfhMiv In Vonir Own Hmiip." 
vrllh [pfipIrLllii mPMAiO tlV Dr. tYunli Crms. 
PiV*' Denmnal ration f>'Kinn *oi.l particnl*™ 
of ynnr e>Ay mj-picni rim. I ata fnt^iesled 
in IlitJ folIowiiiB rau™.'; 

Pave you 

V . + + « . inMlmjnoiit T 

XjiPir , i . « H. ■ . . ■ . 

Addrefia 

City. SEate. 



When vn-ittnff to ndvertiaeva pictiae fneitffon JPopuJm* AfPChnnf'Ca 
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POPULAR MECHANICS ADVERTISING SECTION 




$ 1,000 

Reward ! 



In a dirty, ftirlciiti $hnck by the rtrer^B edaetheT found 
the mutilated body of Genevieve Martin^ Her pretty 
face was swotlien and distorted. Marks on the sfender 
throat showed that she had been brutally choked to 
death. Who had committed this ghastly crime? 

CrlOMS Hk* this urs bvistf ST*ry d*? by Ffne«v Print 

lSxiK:rt«. W« rnd hi tbn papers of Uwif ^Juu qt iht 

ar«i«HM they istve, tbs rewsrdi cb«y win* finsHrPrfDt 
£ip«rts are tba b«r«s«C the boor. 

More Trained Men Needed 

The demand for trained men by sovemments, «tates, 
cities, detective agencies, corporatioiu, and private 
bureaus ja becojni^ greater every day. Here is a real 
opportunity for YOUT Can you imaaine a more feed- 
eating Line of work than this? Often life and death de~ 
pend on print evidence— and big rewards m to 

the expert. Many experta earn regularly from ^.OQC 
and more per year. 

Learn At Home in Spare Time 

Now, ihrouRh this amazing new, siniC)]c coitrflei you 
nan lenm the secrets of this science easily and quickly 
at home tn your fipare lime. Any man with cominon 
school education and avera^ ability can become a Fin^ 
ger Print Operator in surpcBingly short time. 

FREE— The Coeffidentlal Re- 
ports No. 38 Made to His Chi^ 

IF YPp ACT OinCK— We will send jroti fnw end with no 
obllBOtion srfaetwMTor, m. copy of the grippini;. feKinetinirj 
coandentiel report Secret Servlcfl Operetor No. 5S inede to 
HlS Ctirtef and free book VO FftHter Prlnte vhlch eEplAlne thle 
wooderful treicinr in dei^. UellGoiipoa Nt>WI 
Don't weh. Yon mej nareroee tbk ennooneemant ig^nT Tm 
nnamoDOohliarntlotL. iHailoDupoD NOW— wbllothioofferisstal 

Institute of Applied Science 

DepL fttinhyiklile AvcRoe* CIttcacn 



ntsTrruTH of apfued sctence, 

DepL13-S3, ifl(ZV> HnuiyBidn AvfeBiWp Clilcago, HL 

OopUcBum: ^thoot nuy obUnthm whatever, atmd me your 
oaw, fDllr lUuBtrsted, FREE on Fineer Prints nha the 
free copy of the Conadeutisl EWporte of Operator No. nuda 
to Hli Chief. 

Utenlun wtS net be oent |a bem under IT j^een »l use. 



Ntsm* 



Addeiiu 



...... 1 



Books on Many Practical 
Subjects 

Populsr Meehanles Press epeciiJlsm m nuupLylns tb« oulalajidJDi 
Iwn hooks on many mblects. As new boon o1 merit apiwor. va 
wfl] revive the list soeonltnElT- 



AIR CONDITIONING 

Complete, authortt 4 iitiTe;M .H 
ARMATURE WINDINO anil 

Mulor Repair. 33.00 

AOTO ENCYCLDPEDlA 
Dyke's. New 16 th Edition 
Covers LAteeii Improre- 
mimis. so.D'i 
AUTO KINKS 

(of Ownffv, Herahmen, 

lata volfl.} . S 1 .SD 

AUTO fainting ANO 
REFINtSHlNO 

For Car Owdots. Sl.SI 

BIRO HOUSES 

Howto Make ....Jl.fti 

BLUE PRINT RtAOiNC 
BulldlDE Tridm ....... S 1 . 2 S 

BOAT BUILDINQ 
New Kditloq of Popular 
MechaolcB hook S 3 . BO 

cookkecpino 

Cont piste Course. Pintle 
boa Doubls Entry jj.lt 

BOV mechanic 
F amous 4 Vol. Mlinry. 

4000 Thlcaa to Make. 31.01 
BUILT-IN FURNITURE 
Complate tcatmotiona.., 11.50 
CALCULATOR 

BoppA MBthemstlatit .llUtO 
CARPENTRY 

Rand book Dri 33 aKtnki.lt. SI 
CHALK TALK 

Howto.,..,.. 

CHEMICAL MAGIC 
Fun and fiklueatloh.. , .H. 0 D 
CHEVROLET SIX 
Complete Dook 

Covers ModelB . iLOl 
CONCRETE 

173 WayaOfDfiln? ll.M 

DANCING 

Motiem Ballrooni 12 .il 
OOG TRAINING 
yctr Huma. Htaxe nnd 
Movirur Pictiiraj . . . , .n.EQ 
ELECTROPLATING 

Moderu Frautlce,,..,.. 12.01 
FARMER'S ROOK 
oi .Ml Kicks and Book 
lor Fsmvers' WlreSr.fl.ll 
FORD VI 

Excellent bock 12 . DV 

FROG INDUSTRY 
New book on proOt 

moklna In ..., 12.01 

FURNITURE THAKINQ 

Modnm Style . 12.50 

GLASS 

WorklbE .. ... 11.75 

HOmE REPAIRS 
Pnetinvl Book ol. . . , . ,tl.il 
invention 

i'Qpiilai' lllStoTT of 

AEaerLesD ,H.ID 

LATHE WORK (METAL) 
and Drllllos and 1 'hread 
Cutllnit. ........ 11.00 

locomotive 
M odem Pas?»cfiffpr ^ _ 

LithnsTiiplile Model Shows 

Ever? Part. Si . 01 

LOG CABINS 

How to Build. ....... . 12,55 

MATHEMATICS 
Made Easy for the Prae- 
tL^ Mutt, 51,50 



MECHANICAL DRAWING 

PracLlrat C’oiirw In ll.DO 

MONEY MAHINQ 
Fonniilaa (10,0001 .... .14.00 
OCEAN LINER 
Enropa. Lithasraphle Mndel. 
ShDwa Every Part, . . .H.Ol 
OUTDOOR OPPOR- 
TUNITIES 

ter kleiktac a Llvliifl , . . S2.fl 
OUTDOOR SPORTS 
lor All Tear ’HOU-nd 

New Edition. ....... 12.0B 

PAINTING 

IfOliae (BnttMalliudsl.rl2.ff 
PAPER MAGIC 
by flotnlidl. ........ ..SLM 

PLUMBING 
evo FIdId Kneu fpr 
Every IlumeawtMr. . , li.n 
POULTRY 
BrecdLiuf and ManauH- 

ment..... ... .12.0B 

PRqi^PECTOR'B HAND- 
BOO K 

PrmiuJ Methods.. ,..11.H 

RADIO 

AmaEeur^iHan^dbtKik. ..sa .00 
RADIO SERVICING 
How to amke mom>y 

alit H.T1 

REFRIGERATION 
Modem KlottrCeand Claa 

tJeutOut). SLQO 

REWINDING SMALL 
motors 

Fractional H. P .11.50 

ROCK GARDENS 
Hew Bud iVberc tQ 

Build ....... SLOB 

SHIP MODEL MAKINQ 
Iflover^n n( tite tieaa. , ,11.00 
SHOP NOTES 
8 vnla. nr 3OD0 Veiu- 



■ble Ktnks SL4« 

SLIDE RULE 

Row to uaa. , lL7f 



STAMP ALBUM (MadarrO 

IZ.DOU Varieties. ...... tl.9l 

STEEL SqUARE 

PKket Bnek. PFietleiar.li.iO 
STORAGE BATTERIES 
tNew wnrfc) BulkUas 

and itapalrln« . ...... H.SD 

TELESOOPE MAKING 

Amatvur 13.00 

TOYS 

Eaay to Make ....... , ,U-44 

UPHOLSTERY 
Sully Fallowed 

listnietmoa Sl.St 
WALL OECDRATIOH 
tlntormr) Newest 

Metbnde ll.Of 

WELDING ENCYCLO- 
PEDIA 

All Methods rSS.lO 

WHITTLING 

The Art ol. .11.35 

WIRINQ 

UouK {New Book) S2.S1 

WOOD TURNING 
Cennsa in J*raclLrai .... SI .10 
WOODWORKING SHOP 
Mntor-IJrlven (3 ^toK) U.OO 
WRIGHT WHIRLWIND 
ENGINE 

U.tlicwrap'hl^ Mndd 
Sbhwa Every Part Si, if 



B(M)ks sent C.O. D. anywhere in U.S. 

Juet check thehttnlptyou waui. wrlleyeur nanieaod addreae bcinw, 
and mall the advertmement. It in yaur order blanks When roet- 
tiibo tiaTidB you bnoke. pay h|m iha [tfLee and few eente poetue. 
If outelde the U, 8. retolt when orderlnc and luclude in came i>er 
bnnk ertrv for poftage. We have many other bnoke on theee luad 
1.000 other eub]«to. CacaloB free. 



Name 



City..... Stole.., f... 

Addnu. . „ . . . .4 

Mall to Paptilar MechaiUea Praii. 

Rnou F4— 200 Ei«t Outorto BL, ChienBflw m. 



When writinff please menfifln Pop win r .WeeAunica 
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engineers 




LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 
RADIO INDUSTRY 

'ypu. air -Nxrmt. jrrt' 

RADIO 




GOOD PAY 

MANY R.T. I . 

MAKE * 



WORK 



TRAINED MEN 

35 "75 



AWEEK 







RADIO and 
TELEVISION 
INSTITUTE 
HOME TRAINING 



t + p 58 


y .h«. 30 


Leadi 


ing Radio 


Mam 


jfacturers 


. « and 


tke/ are 


talking 


"YOU 



If ytiu're dissulisfled wTlh imiLU pii^y — wi^rk 
that’ll gcttinff you nowh'pre — and un- 
rcrtaln ineumc — hcrc'Ean appiirtuimly that's 
too gw>d tn misis. At the cust ef onL^' the 
lime it ynu iL> mail the coupenr you 
pet my bip FREE book, "KAUlO’^S 
FUTURE AND YOURSJ" This ic-Ui 
huiy you uan learn nt home to miikE more 
money almofit at once eq Rarlie — whether you 
want to make Radich your life’s work, or use 
it tu pick u^ an estra $.5 to a Week in 
your opaie tune. 

*^RADIO IS CROWlNfi EY LEAPS 
AND BOUNDS" 

says RdJii? Craft J/Lt^aciHf. Tt has forced 
ahead ev'cn in depression yinrt. Where only a 
few hundrcil men vrere employed a ihort 
time ago, thuiL'^nds are employed tcnlaj^. 
W'hert n tew years apjo a hunttrcfl jobs ptud 
S35 lo $75 a week — there arc thunsanas of 
Buch joha tcKlay- And more new jubj being 
created all the time— /vff lime jtifrs iipiif sp^Xfe 
Get my book and sec how ca^y i t ia 
tu learn at bume for this work. 

R.T. I. TRAINING IS "SHOP TRAINING^ 

FOR THE HOME 

Tt comes tn you ripht from the Radio Indus- 
try' — ripht out of the faCLuris where Radiu 
seta and other vacuum-tube devices are 
rruii-[c. It was planned and |tfc|Kiret] far you 
by l>iK radio engineers I\ ihcRe foctnrips, 
most of whom arc the Ghief Enffineers of 
these great Rudiu tdanta. And NOW these 
aamc engineers- are actually aujicrinslnk 
R-T-1 Traininjf. Which meana that trained 
the R-T-I nny, ycm'll be imJnerl jm the Radi4> 
Industry' wants you tramed— just as the 
Radio IndtisLry'i itself, would train you Ef it 
was doing the job. 

4 BIG WONXING OUTFITS INCLUDED 

These are prohahly the biggest and ntrat u- 
pensive Working Duthta ever included with a 
nome'trainine Courae, You use them to 
hutldi up testinjt ci^uiplncnt — to ciperimcnt 
with — to do actual Radio wortf It's Shop 
lYainm^f for the home.. 



SOUND PiCTURESp P. A. SYSTEMS, 
PHOTO CELLS, TELEVISION, ETC. 
ALL INCLUDED 

Radio sendee work ii just the starting point 
in K-T-J Training, From there we take you 
up through the very In. teal dcv'clopmEnlJi in 
Radio, and then im into the new and laruer 
field of Elcclroniu— Sound Pictures, Public 
Address Systems, Phnlo Celts, and Televi- 
aion. This feature alone makes R-T-I the 
tiutsiandiug home iraiiiing in Radio. 

YOU GET "QUICK RESULTS'^ 

Cr R.' ffeoid. 4il Tllfeit St., AfeidniJiia, 
l.a.^ iayas ^‘Maclc my brii monoy 1 J ilnyt 
after Btartiail your rralnioA — cleared 
tl4.2i." 

T'mtik E. Klemanhi, Irtale, tih, write*: 
'^4)oubled my pny In leaa tbaa alx 

Harry L. Stark. Ft. Wayoe, tnd., Writei: 
"Now rnafuitg iiifi-e timet at much 
money aa 1 wa* wlieu 1 BsarC'ed your 
traiaine." 

AGE OR LACK OF EDUCATION 
NO HANDICAP 

Viiu linn'l have Co lie a high school graduate, 
Jl LBEi’l JitL-ii]uia,ry iJijit ytiu nhLmld have lin- 
isbed the grades-, hly Training in Radio » Jia 
Bimple, 50 ciwy, and to practical, that It 
ofTcm eviery man, regardless of age, cduca- 
tiuQ, nr prm'Eous espericnep the chance lo 
gel out of a jnialt-pay, no- future Job, into 
g-LKjd pay, big future work in Radio. 

YOUR MONEY BACK IF YOU ARE 
NOT SATISFIED 

That's my way of doing business. And I'll 
give you that aBreemeiit in writimt— an 
afTreement to refund every' penny of ynur 
tuitIuD if, on complelloLi of my Traioing, 
you are not entirely utiaiicd, 
iNVKn'm.^TE! Learn why R T-T 
Training is dtfliu-enl- F'itld out why R-T-I 
Trainee men |;et ■"t^ick Results” and 
'"Big Resuka/" Send today inr my big 
book "Radio'* Future and Vours.” The 
book la free. pLA^y D. SMITH. 

it TclEvLdctq ItuLitiiLr. Clui::a.j[n 



AMERICAN TELEVISION 
ARCTURUS TOttCS 
BALKEIT • BRUNSWICK 
CAPEHART 

CLOUGH-DRENaLE CO. 
CROSLEY * CLARION 
DEFOREST • ECHOPHONE 
FADA • GREBE • HOWARD 
HAMMERLUNP • HICKOK 
INTERNATIONAL 
RESISTANCE CO. 
KENNEDY t KOLSTER * LYRIC 
MAJESTIC « PHILCO 
RADIO PRODUCTS CO. 

sanoamo electric 

SENTINEL • SHELDON 
SILVER-MARSHALL CO. 

STEWART-WARNER 
STRO M BERG-C ARLSON 
UNIVERSAL MICROPHONE 
ZENITH 






MAIL COUPON FOR 
MY FREi BOOK 



fii 



GrI ^UT *nvf -f>r “Hi- 

dli'i'pi rultiir Aiiil 

Il r,ini nlHiirt 
It>dl<?*« A ms line 
^Fipc>naithlfMi. It 
Ermni nvF Cnuni. It 

1.11. wii.t n.T.1 *ti3- 

n-r. dniru t-nd mifb. 

iiu FREE. rUn, 

■ Irji ..Fid TT.u 1 •oiLptm 



■ Irji -.FT 



NOW! 



r, 



R.T D. S mieh. PrealdGnt, 



Um 4IQ TElfVISIOII INSTITUTE 

Avo., Dept. 



T. I.) 



12 , 



313d Lawrenca 
ChleagOi [IL 

Wltlujvl fih1l|4lLiti fit BBT kliul plrBW ■TTvd -tnt~a 

ifiipr n( ''Itulki'i Fudim R-nd V mifFr" 1 i.™ intEf- 

-hvCihI bli. VBliE ItnbB knluJIC niul Ihfl -ti-pmM utiLl liM 
¥i>it uy 111 iJd ■JUKI Arid ql tuf 

k.TX DJBB. 

... r,....-rl + . + -. = 



it ,4.11 

Oh/... 



HV. ji 



WTttn tpHflnjf/ fo <idi?erffflers plnaa^ ntctiffan i’opifl'rtr .Hdchtmtra 
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IR 

'23 Million Car 
Owners Need You 

T his wiU b* tte Rrcatest in bistory for auto- 

mobile EnechaiucVf mAn who know their “atiifl ana can 
correct any auto faoltF 

Over 23 tnillioa car owticr* will need work done and will 
havA the money to pa.y for it. Complete pvcrbaulinR jol™ mlJ 
be eomuiDEi. U'a up to you. to know aU cars, be ablD to ni 
artf'tfainE that coftici up. II you can do Uiie you U get a 
fancy pcioc for your work and make more monfcy trian you tb 
made in yean. Theme 6 bi* Auto Bookn whicb we offer to 
fttnd free for «aminaticiii tell you everytbitiit you need to 
know and do it in euch a way that you can Baaily^ undereUnd 
it. T^* jiffy indei lota you put your finger right on the 
iufuruiation you want immediately witfiout long rEading or 
study- Don't mlu this opportunity. 

These Six Big Aufo 
Books include Prac^ 
tically Every Known 
Auto Fact^ 

WiiinSf DiagrtmSf 

Equipment CKaiif^ etc. Hlj j \i^ 

Action biotorB, free whMtlE«p Hp; ^ 

«ynchro>meaii, outboard motore, Hf J 

inotorcy ties all fully covered. Dm ^ 

lUM fleio bloillne. 2700 paiEfH. ^ ^ 

fivpr isffl} iUumrinTnMH make this ly i-- 

che largmt and beat auto enuy- 
einpedia ever publUhed.. 

Amazing OSEer 

There ore no iflrii«» to tbla oflmr whatever. TheBO 5 booloF wjll 
all be wnt to you for free oramlnatloD II you Mud the coupon 
below, Tiike ton diva to look thein over and to decide woether or 
iM>t you want 10 k«p tljflin. Thco II you are matlafle^ «end only 

{ 2 Do pTui tbeu t^.OO per month until tbe apeclal pnee of only 
2«.80lBpAld. 

Ttiere la no riirtfier obltgatlon. If you sand now we wUI Include, 
without a penny oI eitra oom, a years rnemhereblp I n the AmortMu 
Technical e^lety wuleh enllti™ you to free on EsuJtatlon piivUegea 
with 12 experts on any dlfflnuit automotille Job. 

CE 

Anaerican Tectiolcal Society 
Dretel atSBtli Streetf Dept. Allf 
Chicago- imnoia 

I will look at the G big Auto Bookf If you send them lor free rbihI- 
nation. 1 am to ^y only the lew j^llverTf cha^^ 
decide to keep the books In which cttse 1 wilt send m f n “X" 

and W.OO irtff month until the total prine of aniy la naid. 

You are to mclude free a years meEnbenahlp In the American T«nni- 
cal Society. 

Name ...I,- 

Addmn 

City -Staw - - . . . 

EBflployer'HU’aino. 

Smployer'e Addroes- . . . 

TFAeit tcritinp pfendfl mewffdtt. Poputfir JfpcHdufc# 




SEND 



MONEY 



Increase Your 

Earning Power 

Apply time and l&bDr-sjtvmjc kinks to your wort- _ Ynur 
efficiency will sdou be recogniied and you will be in line 
for adviinceimmi. 

If ynu do wacbine shop work of any kitiii, HhwUtnctal 
work, painting, carpentry- auto repairing, forjuin.^, con- 
crete worki plumbing, eleetricol work, welding, huildinB- 
^flss work- genETol repoirinei tool-makinfri poultry HM9^ 
ing, mOflunty or home repair work, get ttui 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
IDEAS FOR shopmen 
AND hand ymen 

JUST OUT 

SHOP 
NOTES 

for 

1934 

480 Articles 
580 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




loctudlng tlM new 11)34 Iwne llliurtraied then ars 



(fliht valumea In tbe Shop Notes TJbmry of 3(MM eaidty im- 
demtood short cuu to every-day Iipre ore juai a lew 

of the Eubjecta tokou from the luteat isaue- 



Airta O.irt'nP'I'Hii Co*- 

VCT («1 iDtV ^‘[uCld» 

Jiii CbmiHirwrHl^iiiBn 
T^kti 

am.iDBd?, 
EW W^rh-liiTO 



BKodinf M.caltat*, 
k( atoT b riTm, fer 
pruU Bihcp 

EHiLifNir^ riv .11 Pur. 



II±»i(P#.. PrfWiiijF I . |of 
JLuniin<riaf 

IThLtti TiLuDw.EtDiitriv 
iwi.., PhtfUji E>^H] 
hadTB* 

Otratf^E fiju# T*o 3 <. 

Trb:u 

Ca r Tr. D i IQ I "B L.n, 
f^ula-Ji t .h 

Coff« Doteb- 

Tuol 

priUiirM, Whil You 

c*fc Do, WH.h 
m.^tropl.tiart' wUh 
liu|i afid Cpm 

F»nnt^a4*EieE!il Buffrp- 
tiani Ei>f 

Ft-cLvi- Et.iidi, n.nt 
IiTjn 

yiiffru« Coalral, 

ibc+irid , 

Tradtvr, alDicJe' 

Eanh volume contain! apprcxlmately ^BO artlclM and 600 
llluatmtlcnn auEl baa or mon: paF*iil- Thla imtlval^ llbr^y 
of Hlupp helpa may be mciirtd for a Umlu^ time only- After 
tbp present auppV hooKa le cihauated tba oJlcr muatbe 
withdrawn 

Send Mq Money. 

POPULAR WECBANICS P*ESS, 

269 E- Ontarifr SL.T Ream ti*. ChJcaqe, in* 



1*1 ha Tool*, Sharjp.kftt 
Mel*l TiubVu ™ Wml- 

Hula. MMbfen^ot of 
IIM 

Ihibililil T’lHir ffihr^, 
Trick* »( 

Ihuub, if-nlt* 

hiEUr Fraictcrf 
hi'Utiikij Jh* aha 
ture* lev 

witli FmH 

fir»am..T['k:hi nF PrivMI 
LtphI 

Wwt, aimpl* a-UD fw 



Baf^far Miirtli. 

WaMiiulrrn 

Ball UiH Ib Ma- 
fhlBC Slraji 

guFlu. Gjuidcr for Fia* 
IpMim M*til 
Emri.tlu' PURidr 
fitCKdTn.1i fiall-llPaJIna 
IfraTT [hnr 

a^w-Filiiir 

Tk 4 ^Lk. M Ddtr.iK.d 
Srr«'Tn® 

Tahta, CfaairildB, f.T 

UtLu Bmih 

V|j«. viuek Acriv 
Vcttiu I in-. Il»*il 

WdilfTL Clfcthlp Aw. I 
■tmiiJil Bikav 



ftciid me. tw t*cr your offer, the followlni booka. I will |iay 
pn^tmall price and amall mmO^t 

be relufided II I am not Batlafled. (Cbeclt what you want-l 

n lat* Shop Hot.i aMd Loth* Handbook, both lev 9te. 
a Shop Hotai Library IS valt.) 53-SQ. 



Name. . ...... 

Stmt and No, 



I 



City. 



.fltate. 



* C f>. i?.appHia 10 U- s. amt pemtsitm* fimfy. 

■ eJjfPf ftrre, mntBanM miirf aecotnpanif ordfr. 



Jf tfott rejii4tf I 

J 
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Want a U. S. 

Government 
Job? 



RAILWAY POSTAL CLERKS 
COMMENCE $1900 YEAR 

Pick Your Job — Men and Women 18 to 50 

POST OFFICE CLERKS— IMMIGRANT INSPECTORS 
RURAL CARRIERS GENERAL OFFICE CLERKS 
INSPECTORS OF CUSTOMS— CITY MAIL CARRIERS 

Many Early Examinations Expected 

RAILWAY POSTAL CLERKS 

Railway Postal Clerks now get SllMK) the firet i'ear rcgulnir, being p:dd on the hrst iukI fifteenth of ench 
months S7tKltJ each pay day. In norma I years their pay i« quirldy increased, the maximum being ®270O 
a year, $112.50 each pay day. They get extra allowtinee for hotel ex]3cnse8 when awiiy from home. 

PAID VACATIONS 

Railwaj'^ Postal Clerks, like nil Government emplovees, are piven a yearly vaeatiem of 15 working days 
{about IS days). On long runs the^'' usually work diiys and have throe days off duty or in the same 
pri>porlion. During thi.s off duty and vat-atim^ their pay eoritinues pist iis though they were w^orking* 
When they grow old^ tlity are retim'd with a jien?^itm. As Railway Pualal Clerks are c^orLtinually traveling, 
they ha\»e an excellent thaiiee ht the country^ 

CITY MAIL CARRIERS— POST OFFICE CLERKS 
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BECOME A 
RADIO EXPERT 



GOOD JOBS 



Learn 



RADIO-TELEVISION 

Electricity & Talking Pictures 



in Los Angeles 





QUALII 

Radio R4 



A Goad Jab AwPiLti Vflu In lO'lA If You Train ImrMdlately 

Nntioiml wi-U nui'-'kly tTriin t'j (iiJiiilify finr JhIjn in till 

brntt^lii-e tt'f riulttti ti'lcvLAiou, tnlkiiiR pii'titrr#, LmtiilniuiiiijT, 
nponiting anii RCTicnil L'leetrif’ity. Th^rroHjslj nnirtii-at 
C tvQr SlEMI,nrt[] |.]i iTMisJaril -r<|1li|MmrlltL C'f 'lur'l-l't'i’' ijtK 

iui4 tplevi^irm -itucIkH' vshrm yiHi g(>t itrtiiiil iiTuftico iti uJl 
Tif t.hfMun intcrcfltinR remuiiDTiLliVT- tricdce. 

GRADUATES IN DEMAND 

oI b4o rt ekI Llral.trrn. ytiu r.iui 
lenrn pmHEiiblc triMjiH ij] a rei4' utittiEiu in 
tijLs tnUnitiK selkdol B.m] bis Ln cJe^ 

mfrTiHi rr»r aix>d j.oi>9. Mo:ti uiau ;ic.uao 

RTkdtialea. 

EARN ROOM AND BOARD 

Tfl% fif rttir itartenw earti living pipertseH 
^hUD nicvivtnu t rat Millie, We help ynu vet il 
jnb. U'rUe and tcli us your JHuLaelol rlr-* 
{iiimstances. 

RAILROAD FARE ALLOWED 

Fne ■ Llmtl'd ^lll hl|i» ymif cverli FnLliwHd 

rura liHiiB HJiy ‘it L'niinf tv I-tj Aiiaw-leh. 

Wa rJitiiMil (uirulee tv cunlluiw tliii nL)iLr]|ii.Vlq 
iTiitwIiiiJUl j 

TRAIN IN LOS ANGELES 

Tlilk <* klM Jtlii] pitT. Cnater c<f laHlvIif Jn 

(rleJrjr. " ' 

rJ In Cl 

114 CieKliClr 

■I And C’^diimL 



FY AS A 

adlcs Repair Man 
Telavtiliin Eipert 
Cantrel Op*r*t«r 
Station TocHnlclan 
Sound Cvaert 
Ship Oparelor 
Broadcaiter 
Claetriclait 
and nfeny other 
jobs 



Camplot* Courtot 

li'iiiirtaT temj eoinplprc rniirm 
*( liiw iiiJkEMi ^t#' itriruiidlr 
K»VrJ l-^r i>jil^ »])« ravrw. 

Yi^ii la fuiul 4 > 

[UrrittHl prliiplTi^ iii I'kit-Ii'ii (l Jf 
aiMl F4I1PI Viirk,, iitirPnlii 

antiMl eijiilprn-rni ’indar s^*- 

MIBul lllT?n<-kiri rir aiprfkliriBl 
kuiiriKlix-i -aril Lr»rri t» ar^ 

Liul iV'P ra|H'fk 1 nr*r Vcaja 

amrlti^’i'Jii Tiiii ![. fii- 

BI lit-* Ilf e "jd s:,kal.rr» 

Ask for Details 

K<'ni| riiijpFin iur ■Jrerri'ptl.T*- llt- 
■'ra-tMTi' ^ nil tl tr> v'l'FqrHi lF 

cn lirf'iiEiir t linctruH I'J I y b g- 
nilMin t iM I wiili llliia etlhiiil. 

will liml llir rBrilinji'i liiTn 
n •! >1 1 ititi □?'! Ii'-w 

lnriiii, wliifK aivcii y-ini ihic 

fikria in n 1 or}' miti nirrurrii — 
HKMJ AX 



M ereal 

fAj|i|i], in|Atb| alrlurH and riFT'trleirjr. AiMKiialiaa'ialr 
■ mn lilISliiii d'dlajk Liv llii IliVU ' " 

lrU>i.| ij^arl'-iCilaiaiitr ewlhldlllj 



lISliill diduJh Lit llii IliVUVll-d In CA)ili 3 fFila kfi p|rUx 
.. . dpa^l'-iCilaiaiitr ew1hldLll4 IfieaiiCln naiMi 

Ih, Ai PiiiFar Aiju^^iirl aad fpiiimL Oatifitfaia iHiwPf 
-priittaiiip XTiJa lututi bfw jaLi ler yeau hi etuna, 



Oldest 
Trade Sekool 
in Ihe West 
Est. 1905 
30,000 
Graduates 




STUDY AT HOME 

Wc guide yoQ step by step— fumtsh all text 
tuatenat^ including fourteen«volume Law Li- 
braij^.Trainlng prepared by leading law orofes* 
sors and given by members of the bar* Degree 
ofLL.Ba conrerred. Low cost, easy terms- Get 
our valuable 64 -page ‘-Law Guide" and *‘Evi- 
dcnce" books free. Send for them NOW* " 
U Salle Ejienjion tlnryertily, DepL 2 R-L Chiato 



EMGIMEERIMG 
W ARCH ITECTU RE 



mmivi puACTtcJU. newiiuL cdumes h £iictrtf*ti 

Mci^liaai-^, ArehdlrcEvril fti 



iJljilvbiiii la 




b^aaatiai, Ih'irH lb a pra. 

I. ■■■ ' ill- hiw.r HIUhiT, niaqU'bb 

Ur»ftli»t. Mim*B*aivi;4)il* atiminialrd- 
TiJEE AND MOSEY ItAl'kll. L^w luttun. Eilrail'af iu'>drrB 
T-qiurumiil. IWl'-LiiuB irfiri: ViirlBr Iralnkni. 31 yn.' Eiperiea«c 
liriMlyiJiLi luri-Mafid iiLiin. IVrlra fnr >nl:ni1ba. 

FINLAY ENGINEERING COLLEGE 

1W1 IMIbbI Atb* U*n*Ba CIIt. M*. 

CARTOBN YOUR WAY 

^foSUCKEfl/ 

DONT COPY— LEAflli TO ORIGINATE 

II we bLIHNH will l|Dir ta CUEAte OHIQI- 

KAE CAJI^HINK •( hviaw liiat r-«j CVhifbi ewk- 

laki* X> iMa-bK*. Hiid aa^r-KOO Al| r** 

bimJ, *fMr#ai fr** -uum 




RAVE BURNS SCHOOL, Dept* M-X, BOX g1 W, taawll«I.Ohh 



C E 




100 ^ Improvament Ouarantead 

We build, siren ^hen the voca] oreanii^ — nc< 
viTA ilfrjdTifl— bat by fundflinimtAJi? sound and 

selantEAc n.llr curri/ct rifrNt Hurn'jM. . . and aboKilu («- 
ly avftra n Trr tu Imrirovo anir alnc in g ar atioakiruf voln 

(c* . U'riwlbi-T w.iiii4hp:% ■ 



W b t-i bi-T I t kHF* ti*>‘ -X - aunt r , 

iiii iiKi# hiLVi:i ilin Bi-lra. yriM wn.i';i. hu liiarB- 
tt* pnd4<r 17 yraiO tm1*Ra Binn 't tn hatbot. 



T,jra|-fci WTiT y-ill 
lufa *rtiL (V B.-Dy 

PCHFECT VOICE IHSTITliTE* Stuifla 

30 Wo*Hia;hi|^rt ChicaKi^ 



MODERN 

METHOD 



BOOKKEEPING 



in 12 easy 
lessons 

Eully num tiaiTHtr 



iport. ojHn, Kwp 

fie twxya tiiUrd isaursa. bimnlf «asy pnvmeata. 

THE FRAZEE METHOD, 44 A Wfafpig FtaeUr NwRoYr W, J, 

i^HD FOli 

FItEEiOOK 




MECHANICAL DENTISTRY 



Earn BIp Manty— WIcn N«d*il Cvary in har This 
IbOTIfir-IDAkLttg b1JilHd8!i TL^Ily IfutnitNl Jii day of ovonlfftp 
NfifiFLniu. ProctlfAl, LbllLvldUAl tr&lhlng. tdntd. wnta 

NOW rnr rr«* catplbg ^ fuvl tiiircloMoeJ *1Tpr- Addr^M 
HEVTOnit UIIDQL DF MEDilHlCU. UimSTill, 1ZS«. 31t1 ShOri, HEW TDl^R eiTT 

UrrAter u-ppijmiiiltiiisi Lir»w ip iMlvcrU^liiii:-. 

Learn cmlly usd liulcklv in spnrt llniD. 
TnuLiulwurL- NoicHtbnolia. Old m«b- 
achnoL Lnw tuitloa— Eiksy tentid* 

HrnJ fmr Jrtw mf lalrrailiiif I a/araanli#^ 

P4pP-Da*h School of Advatficinp 
Dept* 1»2. 3Sai Mich* At*-- ChlCABO 




ARTISTS MAKE MONEY 



Find out your ability* Bend namct age, occupation and oddr«a 
fiTf Frw Vocational Art TeoL 

Foitcrot Schoolii- lnc.*3Mt Fidoil ScImbIi | 3 iI |+4 MlnncApalta* Minn, 




ir/if?n tn irdnrrftflerff plen-se ntettfioft Popit^ur Afeefttmics 
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FOR THE MAN WrTH A WORJC- 
BENCH — AND 

PROFtTAeLEjr^^l 'Jm 

-V TOO. WHAT jfn f ' 

( ix> you \ I 

THINK? 



I DIO. rvE^HG 

MADE A^D iOLD A ^ 
B4JNCK OF &OOK-EMOi, 
MlftROR,5 AND K? ON t 
TO HUNTERS FOR 
THDR OEN^ AND FUH? 
SAV DAD, TAKtOERMV'S ] 
'nit CRAMbEtT HOUV I 



COHE DAD. 

I WA& JUST 
READING THIS 
AD OF The 
north WESTERN 
S<HQOL OF TAXIDERMY- 
(T &AV4 THAT MOUNTING BIRDS 
AMD ANIMALS ]S A GCjEAf HOBBY 



' HELLO, &ON.S, 
spending the ^ 
EVENI NG AT VO UR 
WORK- BENCH AS 
i USUAL,"? 



\y HOT SO BAD FOR 
A SEGINNEJI.. TH£FtE''S 
A LAMP THAT WlU- LOOK 
DANtSV IN MV DEM, 

\? GUESS I'LL ASK DAD 
TO DROP OVER 
TONIGHT AND 
TAKE A LOOK . 



p; 



WELL, SON, I DO KNOwY 
THAT THAT SCHOOL WAS ^ 
TEACHING TAKIOERMV WHEN 
I WAS vouR age— Thirty 
YEARS AGO. | OFTEN WANT- 
l^EO TO LEARN IT MYSELF^ 

ITS AS interesting" 

/ AS IT SOUMDS^ I'M. AT 
least going to inyesti- 

GATE, and 1 COULD SURE 
USE SOME extra MiOJEV 
RIGHT NOW— ALICE WANTS 

A new dress and ^ 

I'D LIKE A NEW - 
SET OF 

TOOLS )f T! 



Uyhy bob^ vdu) 

certainly DIO ^ 

TAKE UP TAKIDERMV) 
IN EARNEST, DIDN'T ) 
YOU? 



THAT squirrel BOXING 
GROUP IS ONE I MADE 
FOE GREEN'S SPORTING 
GOODS store for A WIN- 
DOW DISPLAY SO FAR. 
THIS MONTH i'Vt SOLfGHT 
those things I WANTED^ 
AMD MADE MV WORK'SENCH 
PAY MEAN EXTRA *60 — 

! JUST FROM TAXIDERMY 



AND I MOT ONLY MOUNT 
trophies for cither sports- 
men, BUT MOUNT MV BEST 
ONES FOR THE DEN HERE. 

) WHY DAD, I NOW GET TWICE 
AS MUCH FUN FROM MV HL3HT- 
I NO AS 1 USED TO. VOU WOULD 
TOO IF YOU LLARNED 
TAXiDEIiMV. 

- IT SOUNDS ^ 

gr-Eat, son 
When do . 

START? ^ 






n 4 ^ m TME WORLD/ ^ IH fS:: - I ! - -'• fe I 1 ^ I 

Fun-Fascination-Profits 



Be a Taxidermist. All Secrets Revealed. Learn at Home 

Save Yeiir[Hantlng Trophies WUd Game Not Needed 




Muuni {eLufn citicrtEy ymir vtiliiJibEE' B^me-biriK, 
■nit^alh, flieh, £aina-Head», t'ro§('^rve thein just 
Jitc fife. TIidE 14 Taxidcrnty. Lrarti iit hnmd by 
mall. Dr^oratc home ami dt^li viHtli tialun:'e url. 
Make undrciunKl-of iwoBts m ep^re time, m 



your shop. 
laxiilcrtniBt. 



'^:''ciil c-nii. Will 

lavcstiKAte. 



.'ou7 

ail 



fi 



epf 

W j 



»'jn famET as a 

couiwrl NOVV^. 



3372 Courtnev BIcfg. 



BIG PBOFITS 



Sueeess Guaranteed 

This old_ reliable scliool htw Jirnditntiwl 300,000 
etutlentB in Tuxtdet^y, 30 yenra Ijt biieinf™. Our 
RreaL pcrmlte thle KiuranlH. Wo know 

wc full ifaci! you. It'B H jjrrind money- trakinjc 
ftdbby* Yuli mutt be InterfAt-nd, if yo« hunt or 
SbIl or imve a work-Hhop. Aik for the fre* book 
tiiid Ie^u oil ahaut Taxidermy. 

Mail Coupon 

Or a ticfltetifil a-UI do. No ohMcatlon on your imrl. 
TTiC bcaLiUrill Goeh, with humtr^s of eulrancloir 
Pictures ie Free. OoUT m!os your Gnfy Chanc* to 
iret thlB nsmarhliljlc tnioh Free and Postpaid. Write 
tjQday. J^tate your As a. 

Northwestern School of Taxidermy 



UiK! camnion npeamiene; equEm-ta, rabbits, 
chlrlu, [KitH. owls, plgei?ti 4 ^^.^even frngK, Make 
naet-ql articles like thCH* »hoTn hEne. ^fnuDt 
them in human and hunn^rouit piviitLnmi. Thin in 
croft and novelty taslderuiy. lla fun— And 
protitabla. Ail Inrluded m nur unInUe lEaMmiA 
It'a marvefoui. Write the acbi'x'd llitS Inlmite. 

Frotti Ypiir Shop 
In Spare Tine 
^Tany stitdenta Mm from S40 in |75 monthly 
In apiire time. Botne CAm tbiiuoandn nf tin] too 
eiuh year. Bpori>.meii brlnn thdr tmph1« tn ba 
nmLinted. lienUieH j^nu cm aall ynur nwti 
Novelty RToupa for Immes, dem; and fur mar- 
qliamto^ tnudow display, 

LEARN TANHIHa 

TUD Icffioae teach tannloff homean, 
ai-ilti-. cTOmd ieatlicr; aJoa furs, l^x- 
pert methods. V*ry profJrtablo. 




FREE 



OmaKap Nfrb. 



Irhen tarUiHi/ to fttlvertitetrs plcfise jJifUfEuit Papular Mt^vha^iics 




3373 ChOmt aioa-, Oirtvlk*, flat. 

tlpni]ntn»Ti[ n^iHi* ^Tid at anr#, jreiir rr** 

tL-nni' borb i>ii. T^ridii-mT w[iSiiiii i,ir 
nh] liTvilfin ?in mT Tull N* liraw I mb 

kvFB BairatlEa T«Tkl*Tnir ^ bnnwr 



ilifVrfM. 
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. . . that’s all I need to PROVE I 
can make YOU a NEW MAN! 



BY CHARLES ATLAS 

Holder of tfis Titiet Wwr{d*r Musi P^ffrefty Or- 

*ftofica !!«■"— R'ort in open rompetitioH irt ihe only A?m- 

lh»*t tfnof Caniesls h<id /A« pi^il JJ 

yeeri. 

QNE week] That's all f need to PROVE I can make jnu 
a new man of vitality and power. 1 was once a 
weakJtne. wlUx a slcklj-^ fiahby body. How I became "The 
World's Most PerfecUy Developed Man" is lold Jn my book, 
^'EverliNtLna lleAlUl and fUreOKth/' vbldi I will wind abi 4 . 
Itrleir fre€. 

Now t jdo ■ 7 dura' rrlEl of tnjr fotneiia oipihod. DynaitHo 
Teminn, lo PROli'E tbot t can and will iMit ftrin Uyen of tniiacle 
where TOU need them mmi, imt up yuur wIidIk ayateni, tlid banluh 

romitJiutloD, poor ili^v^llcn. tud brEBtii, Jilciiijea. Joy'kiUinu ill- 

laenUi^ 

I'Tfr lEOt no tiJW for tricky welirbU PT pulIrfS lliiE tniy EtTRin JTOUT 
ht^rt Of DthcT vltil orjiaiui. [ dna't dOfio Or dticlDr rnu. J.|y Pypa- 
mifl TBiliiaP [■ the nqlMfnt tcttlpd method. It biilliti imweirul 
muKcle. neiji rill ol surpitiit fat. aives fou Titaiity. At rend 3i. ptp that 
win the idmlmioti jm4 rpaowet of emiy man and ^ fiinnn. 



FREE BOOK I 



StTidl for your cepy of mf iKtok. 

^ ^ ^ , iJiLDiirfitcd with many aciutl pljotas. 

Leam Low I cliiniipd frOtn a vreaX n&-iinise|p 
'*nint'* to the litt^Alouo niu see berA. Utnihlr 0 
stamp lo niflil my ooupab— to leam hCrW VHP 
ran now win life's Ci^BRL'st prire — a ^ntlsonio, 
hMirht. ippijcr liOtIr. Addreiut CIIAHLEIiI AT- 
LAS. Dept, 8-R. Ui E. S3rd St., New York City. 



CHARLES ATLAS, Dept. 8-B 
133 Ewat 23rd Street, New York City 

t want th« prixif that yooir syalem al Dynamis 
Tinsfan will make a NtW >fin of m-n — (sJv* pin 0 
heallky, ludr. mnO h|» musoJe developlScat. 

rt «0 book. ''EnrlOtting Htllfil and Strenotb/' 




Send m e your 



Nairw . 
Addles 
Cliy.... 



print or write pUinIrl 



State 

© 1 H 3 LC. A. Lid.. 



! 



BE A JAZZ MUSIC MASTER 




Pl«y Piano By Eat 

Flay pQpoia^ na« bJmiierlMtJy+ Hutd the 
tUDe. play It liy oar. Np tawepar — 'Balf-in- 
■trudLlnD. Np tnlLoua diat^onw daily 
praetiew'-iurL 20 brief, DbiBnatplbilaanina. 
euily UiaalBrEtli 

At Homo In Your S|ur« Time 

('end for FREE UOf)K. Lelirn inAoy 

atylf^ of tu,H a.D[l ^nc«patiDn~l:rick and- 
lEiBa< If ioe (cpip cr atamca) ia aitdcMetL, 
ypt): rOwivB arOjDdDrtui bofiklcL Horn 

It AUfrUrn aJ PnHtc ’” — hUd many ua-q- 
tri^tka, ElMbtpr ete. 

Hbatitt btaoil ■! HDile, ihwi. lO. Mlmiri Fllll, I. f. 



for this Free Book 



RADIO ENGlNEERmC 

RCA JnitihitBa nf ftri • egmbiprd enuru of kiplli 

standard nalirariDg all phaaea of Radio- Pni?- 
tical training with modem eqoipoicnt at New 

York and CLies^ a^liaeli. Aim afeeialued coprwa ami 
Hcppc Study Coartca under sew 'No obligation'' plan. 

tUustntrd Catalog on requeit 

RCA INSTITUTES, INC, Uopt. Pc.« 

7f Vsrtck SL, Mow York IIM KcrcliHdlH K«rti CfaJeskCO 

Raengntaad 8 t»sld«r<l In R«d|« 1 nltf IWtlan Sine* 1303 






TEXT-BOOKS FREE 

ftualiseM' and Profmiiaiial Home ^tisdy Law 
Caufiai. Poai Urndlinto atid Baf Eh. Rev. CiaUTtKO, 
U nIvafHity Matheila nf "THeoj-y end Fmclleo.'*^ 
fMrrw, OfnemiiJ Up Kara f 3.000 la tlO.OOO a Vaar. 

S 1 h«w T^li tliBik, I |Ll.r. L>W J.llilUin I-TO. liar, 

McKINLET UMIVEASITV 4 ?tQ Uarsmlp, Iniw. CHle^a 



Why VOICE snidenh fail 



SENT PftEE wo o ti fPiiiiii .tPjMf 



a you act quleh] -wa wlO peml po^ahl— /w 
dara Osa Tiaadii iM— n aw Volca Book dlSN 
elii^v^^lnjr VOICE FACTS that iway aati 



: Miara te a* 



bondrada el i 

•atilivB It 

HD^ra 

PRor-E-rniCHTiNaEvriiiHBe xi 
Eoa Hortli euolttgaw A ww > 



■3 




jgigtfi 



at Ho"® 



Melee mmey tnikitia pifttim. FIlOtOETapha 
In biB demand; r CcmmercUil Photoaraphy 
din pay* big money .Leern quickly at home 
in WpBie time. No e*periEnoe oroeWaryH. 
Write today f or new tree book. Ofifiwre mUM 
in J/odlrrH Photography. Aina>i4can Sotwol of 
PtiompnewIVf 13b MlehUaB 

*ye.. 



Secure A 

GovemmentPosition 

Tails About These and Other Positions 



* Tells Atwut These ai 
RAILWAYPOSTALCLERKIISSOteSireDsfeai 
POSTMASTER SINO to $»ll i yur 
POST OFFICE CL£RK S1TN lo SlMi yur 
R. F. De M AIL CARRIER SHOO to INQO « year 

POPP RnnU leHB how I enn helo 
r nCiCi DMVm Gflvemmcnc Job. 

Pnf R y«re I wfti CItU Mrvtoe EjwinlMr— Lavs 
hplfMd thoLiAAJidar If citizen IS to 50. yoti may 
fluatUy. Cet ready NOW for a eovenunoni poaitbi n. aond for frao 

bfmkr Wrilor ir mall rimi pon TOTS AY! _ 

r. R. FhrERSoKT'CiTirSwyHa Expirt, Wunar'llilf,, Saefiaetarr'^ T. 
FleoM send me your free book “HowtuBwcure a Qovemment Ji'oflltiDiL'' 

Name. 

Addrem . 




When toritfnj? to Advertfders menftort PopuTar Mechanics 
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DA.YS 



I saved by 
buyinc] direc+ 
from the 
Midwest 
Laboratories 



Yes , and it 
gives you 
WORLD-WIDE 
Reception i 



UMO VU V£S 



r 









SA¥i 

SOK 

¥1^ * 



B KKOUE vftu Ijiiv nny radics, wrilo ftJt 
lljisbi^ tii^w I'UL^E M . . . 

ftniiKMl in fniir rnlmrs. it has Iu^IinnJ 
thtiu&imdji tif fil'd eLiaUtrriira -savu J rum 

? 1 tTi I j cin I linr rL;i|n?ft by Imymir tlirixi 

from thr Li/i-iira1<hrir<. Vml, 

fiiin main’ a mvIiJs? itf Iji 

tiv b-uyiiLF; a Mid'wt;!*! K>'[(jli^ttr lu!«f ALS^ 
Ti\'A\'E raJiu (U spinal iutiiiUy fow llilTcb 
from-lalHinlnry ftrii'tSw Vu'S 11 L>c aFiiaii-J 
find ilL'liciifr-d 'Viilh itfl supcT in:'f!«>rm- 
OticoT Urujulaipta from flfjjlina*, 
tnilr^ btiil mi'rc usvay nrg tinmirfii in . r. 
"vltvif ns Van fjvt romjiltnc vi'Jive 

length mvi'railf of 2^(llK!l ftM'luni Ih'JS 
Tiii*i:E:':-vi-|f"^ to JHf KC). Now, voM ran fo jiiy 
IfiL ]Ti:'fr JlX'lnc lnibl’>".. .Z 11 , I WM-iirc vun- 
ftum vrorlirmnoat diAtiini ai-aLianjL 



TJiwe iMiini-rf tiHtcr, more 
[inu'urTal, I'lcin’r-tonnl, -PirMT- 
isi'Jiii^Eivi^ milioi fm\'c l lVEdlctini't _ 

^ uve 1 juniis : iillra-nliurt, sliorlj niciliucnr 
broadrasL nml tans ■ ■ • pnlTinif tEie i^'liitEe 
mnU of mdia uL your U|i6. Now 
lipvti'n in oil alL 1J. S. jitt'irrumN . « . Catui^ 
ilinii^ nmaCi'ur, ccmninTctal^ oirfiln-iiO 

(in J iliip bro-adrusrn . . . an J prug;rnni!i fruiTt 
tin’ four fomura Ilf tliu yarili. ^Tfiritl tm 
the ctiirne^j (if Jjk’h from Ij.tiift nt 
t>7ivciii(y. LtitbirnJ — tutu? ill on tlm 

'■“M n r.H V 1 11 Ji from F VA, 

FrUhrr — lipft. 1 " ifiiirklinc niui<tr f|-tihi K St^, 
Mintrul, J'firtm— 1 1 ■'t I'll lofhri'all i4 flio Koo- 
ksl lum i nr* I from V K 2M E, ■ IniH-, A i i^rsi- 

liA— tic. ^'iever I it'foR; fn mnrh rnUjo form 



fiLlk- JiiotK^i'l Write fur FUEL cnlalug. 

- - * 40 NEW 1934 FEATURES • * * 

Try iliia ^^ idn-pfll mdio. . An ynnr owm homi?. ^ ^ for thirty dnvii Imfore you decide. Sec for 
yourwif the 40 new IJlIll fen (urea Chat inFiirc aijnuing perfonTmnre. Other features in- 
dude; Auiumaitic Selecl’O-lkind, Aiti|jliJicd Automntie Votumc Cenlrol, IG New Typa 
Balancwl Unit SiijT^rhelercHlytie Cireuitf Velvety Aetian Tuninsfi Supcr-lViwer 

Olftw "A^" Amptiner^ 2^ Tunril Ciftiiits, New Duplex- iFimla* 

- 1-V' • ■ 



wHa 
New 

Be/uxeAudrhifium f^pe 

SPEAKER. 



FOifCICN RECErTtOH 



llighMu UenloJc TuI>i:«t Ko-Iinm>c UtiUirodAUM, Fall Hut jl her 
Fioalehl ChzL^irip Variable Tone ]jJen(lcr„ Centrulirod Timlri^^ 7 
KG f^fcclivity% New Xhermiottic Rpetiher^ Autotnatia Tone 
CompeniiatJon, Auditoniim Typ* Speaker^ idc* Thcae fca- 
turoa arc usuedSy found only iu acta «lbas from to SUiOi 

DfAI. DIRECT WITH I&BOlUTOlUED 

IncTTucnR mti ir* rurpTei reiuJl lb Li^licrnriia 
nrira iDaELr liirfart t]in bid ^ 

wlUli roj CAb l44l<* bt 

fnaaiinigjlv Uiir pn«i. No miJiJInraub'* praiil* 
ta t>*]| f 1 DU lavD Irnin 30'~i Co iUT ,p whrg ^i»a 
bu]i' djTiHL ffwr kliJwml l.nfhOliiEOelefe . .. . yoa 
JIPL ai dijTi FHKE tTUll-“tl krUfl-a* W.ai itunni 
pull A MitlH'ml radiD in jrour hoHie Mjb 

Tiiwiinr«vd iirycniT hmibty lueL^ FftriF! ^KiaJiw 
■bi»w» KniBiiiwixl niitin vaJuf*. Wiiie T01.>Ah V ! 



NEW STYLE CONSOLES 



AC I Aw WnCrbiiltUr Idt jrnur FKEIC pjaronill 
R4 ISWRa HEW Mldwint utmlar. tl [rfniimi i cintb- 
^ pirte lLn« dI bFuitlfiu. BrlMJe df liiitt^iH- 

t EMD iftilH Bbd Cbma . 4 , m riisr E’^lanl 
*- utboniil kh* prior* u.m ran tc fll-n. 

*h*j *inw* tli»t pmv* 

Mld'ml rMtliH [Hit'HTfani] jbau lfI 4 .I 14 
iik Y-nl imlrti yCnil' MJd'^Eit ndlo 
Irnm lliii CkCbIdA *11(1 ■* Ultcll ceTLidDlr nl uili- 

IM-Ilba Al ll tlHI 14 k (H41mt]«rir at ^W. 

Hlr nrrac. nJjb [atAfaUnH. Wnu TUUAV I TT_ 



MAtl COUPON TODAY/ 



[For 

! AMAIING SO-PAY FlUtE'TRliiE 
[OFEiR AND MEW CATALOG 



IIP 

TO 



HIDHEKT ItADlfi 

n.pl. 434 

t.lHtlHe*(l. Bhl4+ 

WntiDut EthlMsi iiA nb u;r dan m J me 
laurnr* I'ntll'J Cijl nlaloir.ud cvdi-' 

f Irl'F (PThiN mT i*W IlliinYill TIHItV 
H Ell UU-I i^hl/ti-. Tliliii yUT an anlB, 



AfiENTbl 
Mik* Lahr 
I Citf* manii' 

Cbrck. lim 
IDF n 

DtliOM l_] 



MIDWEST RADIO CORP 

DEPT. I^-CINCIKNATI, OHIO, U. S. A. 

EitAblithed 1^30 Addreu Miroco, AtC Sth EdilkMl 



\w HwHIh, 



* JlhdrirEso- 
: CJiT- - 






lV7iclt trrifftij? fo n/ft;#?rflj9/?rR ]o/rnac uiejition Pcrpuffir J^IcrJimiiPS 













BTral ilornr' 5tiu(»t In ChlKfffl h>T« n Tinrl.l-Trl(lij pjp- 
ULafldfl fer traininpf ID^ hfj-i! Ju Chl^iautr^ in tliEt blf-rn 
^ 4 ] in uily IJ vr«?kx, IhCtQ Lhajf fct behind you to ASatliv 
•WcoH by Iljlns Jwn li r^Unie «Enh1rThMMi( By mr 

2STh,Ei^» af^ftnthin of tholf 1rand*rfiil 

^ leimlhj^hy-doLh* NOW— no n»d td laie ilnw 

ISJ D«*»* 




SEHD NOW FOR FULL DETAILS: 



I WILL FINANCE 
YOUR TRAINING 

Oornrt tn Cftrra* eE nri(*ft. y?Hir 
irntnlngT- Thumtartpiirlniin^fer 
YfUf tn^lnind ■ full tw« f11«iMlvi 
After YOLT imefiprK. Atid take a 
fflil Tin Panffii t> HfftifllctD your 
PAynientii ir mj will wrltA La 
ma at rinre I wH| iiriiil jrffli ctHii*- 
pin! A dL'MiUi at thli |An^j<M4FtiiI 
nrw Tiliti, toAethfr wllli thfl RIfl 
FAKhT lilUimti’d. Ttikilt telling 
nil itKiiil rOYNE md how maiiT 
ejirfi while liorAltiQ slid Lh» tTHi.n- 
IhE jnn ram «tt there 
without bHR itiidY j 

or uielMi jJ t 
thMrry. jm ProiJdjmt 



Mr, K, Luwli. Preiident, 

Dent 2-1*72, Bait S. PHuHAt S(.. Chleo|«, 1 H 
T*]l me htr» jod wfllflnorre nr tnlnlnr pC fOYNH md peril 
mn- 111* OIG FIIEK UioPtJhPLad kuh pp U I JSUTIUlZr^, 






NAME 



APPHEBB 



I crrr 





For BogJnn«rs 

Writ ton. so yoti 
miderdinnd a 
word, by 22 [kpioua 
ooKiDecrs and irchi^ 
tecta, DoLiixe flea- 
iblc bindinf^, nSAlly 
2,000 pacos, l£46bliie- 
pHnUi oh Arts an4 
diaffrains; pr«paros 
you for m xood dr^t* 
[pK Job ip moobaiiicu] 
or artbitccturiU linos. 
Sent for 10 days' froa 
tisB if ynm mail coupoa 
immedintoly. 



S VOLUMES HRANlD NEW EDI- 
TION^ OSiy 1'| minntfft a day i^ ltti 
thdM ItcKiKR will ^ 

prPl-Mifm joil fnr a ff-ond drnftlnff 
]nh In Te«>.!j ilmn n yoir. M iirh nnlrmF and 
xcbitwturisJ fT^m film [tin eiraMfht 

llbAf to tmpnTtjU'it ci^iiipl-njc [dona. ^ AfeJj ^ 
d Hmc/ Built KperlpJli' frir bnrlnnpr?, for 
men with only mrnmmar achi>n4na Lirart' 
luff rtmvi pmrllct. PLLTa 
INQ, mads easy Aud rissr. InAluriei com* 
filat* <«urM ill blut-^orlnt raadlng. 

Big Field Btg Dtinand Big Pay 

141' iirn^nllr nrfrdwl riihl' ik>w in 
*11 b-ulljjiac iniLTi u4iki-ii4Tkiu lliini *■• fM '■-‘i l-' 

iJOO.tjgi ww*V. TL»4'« jijp( 5h.« liv^nsiiiiE -FOm 
piuptmuaN' itAvnTiii: nEfli riftNCJ.,® fur 
ADVANCE^1ENT. inr^^nb, ria.|i|0.Liu 

ly kpTn PbiI di>. l^nni 4j iiii-kJ^ biIIi clu-tir bi> 

r«F p wt THIlE uvi b* Tnt )nriinpl|. 
vnr'i ciPfuwIr'I'M «4nihm4:ri< in 
*KTir*p YfcAptr*! Jin-ixt* ripvii. /ph J 

*n rP*Am m/ iA4l' /i*iiuq.i rp^-apu-liliT c} IE^-ii- 



Ar*-«i 



rtp rLii U it »ixTi 



p*-«¥ I 
'Aaii JiLi p*if ifu . 

Completeaet of drawlnf insirpmemts if you 
AemdlnrthewdraltlnclhjdkB XOW, The»A 
lajpTumonta are imaoe ot the Qomi >4 
Ommam silTrr, are ibsolutsly oorPraiM; 
and an naoli «l in rol vet ll nod leathsmte 
poqkft rpno, Itoal ttD valUfi. bUI (reg to 
yon with thsM boDKft. 

amedicah technical society 

DaplU D 2 U| Orsitl atSlLh St,, Chleaga, III, 



/nU'^u, jf J iiriiJi, T mmj ralLfrui 



H J P limiii, I tmti 



„ caipbbp, ni. 

rill pnr thit liw 
■ ud. inv Tim Dothfau bul 
' Ujfia p 



^LiaOi jpLtvihietDrT 



I utiizv(n*i]i4r 



■s4 gj.«i , . 

|k1e*, ll 0*34. frod li ’i » L iditup piid driv.* 



I flpJr 



PiDfllb ILUlS 



A'p 



Ittacb tetW Aatlnff li^ o«uiiMlD:^"^^plny^ id’dirw 

ana uiat of at loast png btuUnisi inAn aa a rdfOTnce. 



Lear 



Plano, Organ, Violin 

SCHOLARSHIPS 






Tn introduOR our improved method nf 
ti^cblnfc wd offer fro* sohalarshipfi in 
this old, Bueorflafid acboid to n limitetl 
aiimbi!r of p-dulta cf children in -parii 
county. The coiirw is eomplete. You 
•fJirji to play plnnop ar^n or violin by 
studying at home. We make no charpa 



for anything ciegpHnj| the ordinary aup- 
pliiM you Pi* ojid inatlihg. You will nut 
* ii 1 ,“J^pP">i3te<L Write today, Americftb 
CoHogB of Mtis3n, 1^45 ^fnill Straet. KarntM City, Mo. 




A nppBT plili b 
trlirf ibrii pPdiin 
iln I br iQ inchD 

Mill ill ULlT. 



FOrnisIl an equlpmamt and materials 
Inciudlnff lajifB photo-enjTavUiB rum era coinnirtj 
witii lampii, icDfl bji 4 KTrnu. Wuen you bava fin** 
iBbal the eoiitie rou ejm Aatahilati a rood naytrur 
LadepeDdent bustaciz- w ti h. th g equ Iptm cm iumlHhira 
pr Work for otherg at a t>lif salary, Pnoto-EiiarikT- 

Q^TflP* [niiH I'l-is'.rtiiiiitin* te^y Plum ,ji-. (4hir liiaiiiLr)i. 
K^yrv p^iLpTv fIliE LkAlrr l^iJi-viEa# Mri ljarix-* igM C^UHlPil 
r.y Lirf illEiiTEa VT lurJi Jiju. tflfu. luwS •..ilWJ vhtlfilpii», ' 

LM. Wiilf! I'Hlir Imp cur hw IEIimifi.iih[ cvtoJi^ vkbL wh* nv- 
■TPTt'rJ >!U irjurtPinrr.l *iiFh II *1 (ulclxtl. V>'u wlE hlPl bs 
Dliii£iljF,| irra^if wu.^ Irv wF-ii hiy 

ABfipFf 5s:kw4 ni Pilot— tiwijupg p*et. ta*. apfafp. Mp. 




EASY WAV TO 
MAKE MONEY IN 

Up to ?3 an hour easjY in jl short time. New train- 
ing method imd ^rvice equipment offer etarta you 
earning quickly* Detoili i»-cott plm aent FREE, Write 

Radio Training Association of America 

Dept PMABj 4513 Rjvtniwood Ave., Chicasoj 111, 



IKDIANA TECH TWO*YtARS 



B, B. P*in* In -ClrlL CtointBat 11*4 Ec «r ApfntdntliwJ EbbIbwHii* lb 

IfAt*. Ir Eb^inl link n| VFfit. £atb biMzd, km BjwJaj; 

I B a Xi^ Ch bU4l - 

iwDiANA TicmrimL coaum, ;u» s. *Ph— , 




. DENTISTRY PAYS WELL 



,t«ni im IkDV |4 lp«f«H votn ipjpInA b * wdl nJd 
Dh^cUp in ptMHwdp|l ^Id. Ai« ippptli.' onlnfaic Ihb^ nu 
l4tdJ*Hiii>] Jwffwrtlni. Hip ivLuj ui. BbiF *i*il mibflpL 

UwCABJiia acniHH, or MvcHantcAi. DDinarirv or iskila,. 

“ " “ ■ Pkri*a*irtip. a*. 



20T H. BPMd ai. 



Dapt. n-loT 



rtnm 

■90a 

ppp 

OmpUI 

Ofhr 



No Joke To Be Deaf 

^ EVERY DEAF t>ER$ON KNOWS THAT 

OeotRC Fl Way uaho mnuHrlf t>par, otter bslair dnol fur 
25 jaara, wltn Anlflolal Ear Dnimi 
— his own innntliDiL Hs wore lIjcid 
day and nlEbi. They stopp^ iicail 
nol‘-«a and ringl air can, Tbry aro 
lurMhleand pgrfccLiy Bomrortablo. 

No oas secfl tbgiHr Writs for h1| 
tnift Bto^, "Haw I Oo4 ]Yetaf and 
Mads MySSil AIm 

cl qu lYearacsa, Addm 





AftiiMaJ 



iifli 
Ear Drmt 



a**f»* e. W*ir. hi^. IIflSl n±iq Tl'i' ^liar Dftr-,.:. 3ajih4*in i 

T 



SPLENDID SALARIES 



$iOA TO f$20Q BlOfVTIl 

^ny. MallCTarL 
IP, O, Latwrgr 
) n,F,D, Carrier 

i f^tMidml ARgnt 
CiaioBia Inspeator 
City Mall Carrier 
P. 6.'Ci«ric 
)Matron 
iPosTMASThrit 



Ijamlerant loan. I 
f^anutreia 
Auditor 

'Telephone Opr. 
lU. R. HoM4r 
i^trol 
iChauffeor 
I Watchmaa 
I Hulled I^abOrer i 
f iHtatlstlcal Cterkl 

b«*t IwI jM NpW Pm*HLlh#l. 111. Of. ImI*. m*., 

Sibd: iM bail laal»pi^ If't'viv QiaJilr’' fw 

■nima*l Jiiih* niiknl " K. Salatn. loeukiBiK o|k| 
portiii^JiJaa. ^ AU SENT FREE, 

lNAUE 

inDRESS. 







POPULAR MECHAIflCS ADVEKTISING SECTION 




A SKlNNy FELLOW 
HASH T A CHANCE. 
I WISH I COULD 



GAIN SOME FLESH 



you CAN-EASILy. 
I'LL TELL you HOW 
TO GAIN POUNDS . 



f 



QUICKLy. LISTEN— > 



Pv»*d hiff imi/Msioriut/ mpdfi* 



Skinny! New way adds 

pounds— double quick! 



AstonfsAing gams witA sensational new ^/ouA/e tonic, 
JticAest yeast knownf importet^ Arewers' ale yeast, 
now concentrated 7 times and combined with ener- 
gizing iron. Gives 5 to 15 lbs, in a few weeks 



u 



F or years doctors have 
prescribed yeast for 
skinny , rim-dowTimenand 
women who want to put 
on flesh. But now, thanks 
to a remarkable new bci- 
entifle discovery, 3 'ou can 
get far greater results than 
with ordinary yeast— re^ 
_ gain healthy and also put 
on solid pounds— aTid tn a very much shorter time. 
Not only are thousands gaining 
beauty-bringing pounds but also 
clear akin» freedom from indiges- 
tion and constipation, new pep. 

Concentrated 7 times 

This amazing new product, called 
Ironized Yeast, is made from spe- 
cial brewers' ak yeast imported 
from Europe— the richest yeast 
ever known— which by a new 
process has been concentrated 7 
times — made 7f tmes more pomrfuL 



But that is not all! This marvelous, health- 
huUding yeast concentrate is then ironized with 
three special kinds of strengthening iron. 

Day Hficr dny, m you tako Irobiwd 
KBwky iLngl«i fill niil. Hollnw chi^ta ilpviJop and 
arms mnd Tcm naund oui; ALtnLctlv<}ly. Compleidnn bcconiH 
clL^ar— cozutlpitioji di&tippoDrs — you're a tmw |i«raoli. 

Results jguarantecd 

No nutter hnw gikinny and weak you nmy bo, thli nuir- 
vnfoua HHW IrnttlJScd TijMt should build you up In a (ew 
abort mu IL him tboujujid^ of oUiEnL U EUit dcJigbUHl 

with tho multa of tho very first packaao, your mon^y will 
be ioataatly reliuidcd. 



12 Lbs. in 3 Weeks 

*' After ukinji Iranittd Ycut 
three wnki 1 grained 12 paundj." 
frank PicatitAJ, 65SS S. IFiuh~ 
itnaw Apt., Ck iVaf a. III. 

14 Lbs* m 21 Days 

"Before 21 dayi were Up 1 
^ined 14 pound*- My eompltx- 
Inn wai muddy and ii now per- 
fect." Vw B PIT n/u FTiiy, ft ?6 
Ofurtanit Bird., Skmrpart, La. 



Specta! FREE offer! 



To start ynti buildinf up your hoiUh 
riijhC oiE^ay, wo make this abaolutaly 
FR:^E odor. Purchase a packogc of 
Irouizcd Yeast at onoe, cut out the saal 
OD the boK and mail k to us with a elip' 
pin£ <if this paragraph. We will send 
you a fascinaticE' new book on health, 
Facta About Your B&dy"‘, by a 
welPknown authority. Hemombor. r«- 
suits are suaraatced with the vury first 
picks i^c — or money re/atidjrd. At all 
drugidatfl. Iropl^ed Y<ast Co-, 
Atlanta, Ga* 



'When u^rftfnp to odoerifsers please nicnff^ Popular Mechanics 



22A 



POPULAR MECHANICS ADVERTISING SECTION 




Turns Spare Hours Into Gash! 




In Your Qwn Home 





Quick SaJ(?5 in Vuur 
Home 

(□ li'H' i-. Ui6 hnnst- tE 

^TFmhLBii'- T:i!i hi; k?. 

1 mr n 4' iir iiijtairiiii Ir Iri iil 
rti >m 3I: Till’ !’■; Mini: tor ,i'4!ii JUf. 

Mi mlJli-hF*- ISni;] iitiT- 

in tciT ml iiii^ tiiri*-i£r“'i >l>u 
i jji 3 III a 

No Cost Pl.in 

S. jjii 'r Tifiiin for rSi'tfiil.9 (iT ni'ts 
I I lti fl'l-v' Jiitv'.; frij- jour 

i 'iimr E iitncit h^j; ‘ ^if,h 

ill yi'Ur r*nrf;i t. ihilJ I’lili 
T-lilLh ninOLii^' fii=^^ riviv 

11] 1- ^TUI I "-111.- H' -': ri'il. 

FIRESIDE IND17STRIES 

Uet^t. 6£-B, Adriiifk, Mich. 



Fireside Industrie!, 
r>cpt. Adrian, Klich. 

me FJIKE IJiinh nil ElunvK Tsr'i'TiT:il ■ 
Jri: fs'r a hLir ^is ady Ini'iime. Al^n ili tiill^ 
4<r |iLim thai vt^[] li^v I'lir cciy t 'uur.-t! bin I 
iiliu nji> Walillci+ 



No Ejtperieticc Nerdcd 

iruiranlrrd 

wlrh l-'irf;- 
iiV-.u 



fllllTHI!.'" 



N'l! I Mil niftTjiBM- 

Inc! j.hnw >ii]i litiw t*J 

iJMikr Lift !iiTiii4iy ilef’^irarliic 

f.i >1-' I.' VS’i:' 

■ tcirt j.-Hi[| iTlTb tile Ills: Sid 

ArljNt'H Hfiinm jiliove. 

nil ivllli FKill 



ROBUST HEALTH 

Doubled Strehsth In 30 Ojiy» | 

t pDii^ilvits guarantee to tive j«il 
Ratiqtt ffcallh, Doubled Straiotb, 
£tmina ind IQ>'2S inL eiuni oi4ik|.i in 
30 rfaji i>r reiufn jnjuf mpufy Id tulll 
Tbo irmrld-f^mQus fitebbinv 
Ceurte StlSiilTiliS CKf four Jirrot courseo |n 
one, yet oiilj 13.00 pofttpaltL It 
htt 1>«eii Droved (II Tbe mcifiL EtTecdre' 
llEAliTTI AND STHENDTII Ryottim 
ercrderiBed, (3j It qulclItJj b ull da supgr- 
■ bundiUlt energy,. JNOIULAD WE10HT, 
fHoytug FW«t and bi4Tntin|i TfttUty'. 
(31 It flevFJnpa a t^tront Will and 
rilrtd BKU(’-CO>’TllOL: and (i| It 
Ineludn.'i an treaalnjf ♦'Smwsaul*' nid 
T'KnsO:!7Ali MAGNETtHM Coune. 
Write ftir ftirtbee detolbi, guaranteed 
teriSniQplAia or ENIlOLi Jfa 

T^OWI Conpleta CnUrtn, onijt 
Hd Flrnln» no pitraj. no WH 
wpiratut t« purchsie. ‘*Warth SfO.M'* 
‘T awB Hij h|| the W&rtd't 

sfiKiSlSi? JL.daiiCfinjS' //colC^ Ataoainneji* 

TKE STraBIHU mSTlTirrE.DBpt,P,H.i, ForertHUl<,>LY* 




J8ecome«reENGINEER 




f>R DRAFTSMAN 
SJlSfnjT. eLec- I N S no R ter TI M E 

TRICAL, mechanical* CIVIL* ARCHI- 
TECTS It A L. Opipflrtunittai in fiarUy tarn Ihillia 
Gxpeiuwi. {'nmoletD Junior t.'nume In b montha* 
13. ti. Decree CtiurHe 3 yoorri (27 mna.L Rend for 
SO^PACB ‘■'RLUJS BCkjK'' — mUl^ FREIE. 

CHICAGO TECH COLLEQE 
DapL 77B. lia Ea«t ICth St., Ch|ug«, ||L 




paid by Music PubOahen and Talktnjz Picture Frodueere. Fret? Wik- 
letdascrfbeo moat oomplctc enns aervYoe ever orr«rod* Tilt wm«TB m 

rei'ia*. pJTatme, onunftnnemunjfl tn your lyrlco ot lyrics tq ynur tniulc. 

iviriyi^)il.,'biTiauiwVT4nirMiiivcncTl.hi'riid'iii .'(>ur I i^'piirtinrnl -HibJni’xtu 
MMU^taWrpiJvtUiitlrwHidll^lunatiiiUp. WaslTlS PuLlAVtw>'JIki; lltiOKI-Kir* 

UNIVERSAL SONG SERVICE, 6Zt Mayara Bldg. , Weatam 
Av«Aue and Siam. Viata, Hollywood , California 




A<C«R ADIO 
TELEVIsrON 

EVTRT ELKCrmCAL 
SUBJECT COVERED 

Herein Brent newt for anybcHly InttTHted In EleclrldtF* DRAXD 
NEW IB33 Cillilau or Autilleil Eleetrltdiy hroutfhi rlglit dnwa to 
(Int* wfiT.h every NEW FWt rival eubjeet fully eo%'ercd. 10 biff 
VQJumeaand ul slilpp^ FREE for cxiuttinatloD. 

BIG FIELD! Bis Demandl 

B * D**_l Mta WbO understand elcc^ 
■ 9 raVI trlirlty are UTELtitly needed 
rigid, now in tbouBuiln of Induattlca. Autoe, 

mBabtQ* iLbop* — iirulinUT trrtTr indupcr^ 
prikd^’n B|F 9 i.Flrii.y iLaa hhi wIu» koinr (lia p^b^nl. nah! 
pic innii*r. twimal-Liis wwk, mrj lo Im4a 

■nd dm I'llqklf wllk iIhm' IxMiki. Bead enupoa 

lar m Et Iw FUCK «x*mbtiatKiB a«4 bh |or jrxnmil. 

'A Twr^i nimnijt^ Li i«P lT > M jhly 
tin AjHrii 
Viiii !lv« I 
Crn 

Miinr 

utlwD ctaL I 

aMimicaH ncMHicaj. aocicrv 

rt amk ai. cw»^ 



rw 






Ovfr nooe 

lup.* — 
th» tni^ ri^inlJFta 
wrJk -Ilf lu IItiC 

FTrr Pubiipht'l. 
Djwna* iDiri'itv* 
PVW«r 

rtjdl^, lEltrljicB* 
4iYVirytliljic fllrFlrl- 
pa|Ki.i;ila.bi0i1 iJ^arly 
pn kii'V4in" f>ui ILh- 
dprilaiHl TIiAni , 



■□r m El lunr rnc.iv i 

freeI 

LAtiu 



aHwtem Ti*«lMl±al D«H* Orasal «1 a»n *1., Chlmav 

Itriid |ur I1> JiiK' llhLANj} TiibW |H TLiuiq* i«L ct ElMtiicaL EBriiKrtHBg. 
Ju fnr DiaJtUiit ll'^ rnil^p |il’Eim]|.1 1 r . ■vn?! TTM . rrl I iara4c- 4fl DMIEl^ftnip tn tl^ 

ainirtcLB TaehalrpJ Hncntr ’raCjElIni mr 14 ffi’r i?<«Lf Lri4 In! (ifiiillAC* |ur nn scar. I 
a l|l pir ika E«« rani* iMItuTt aMi'm na rb* Ef I ‘a-uti t dur ntiin tbam In 

JO tiM-ift aaJ im Tnv nulhiar, biiE lE I k'v-p limn. I wUJ ^n4 fSt.m J.Q 4aya, Lbaa 
K nU a moulb untiJ [in a^Kciil pri^ of mli t]l4.Vl} it p«d. 



j Aiii>r!i;^s * * 

I tiTV — statt:. 



hruna. *....*... 
Addns.. .w^.m.. 



ir/icn Tcrithii? tJirtiffon PopUfor JUrrchflltld' 



Cit7„*., .***,*. 

AltBd^ Teltdr itallH act, wiiapalkia atid urtia uid addm* -of cmpluTrl' and at 
OD! b c a l aai* niatl u tnEd^rinna. 











L. 



ViATiQH OfiFfrs 

1 OpporiuniftES 



»v/mbIG 

PAY 



LINCOLN 

mth*Lc*d forflicBigPayJofif 

Wty ■M.rnhln ycnir time ftad mrmnjrT 

)nn:rr drHiiL oF bis IMy iU-D^^PM 'CHi K'lulJbri 
tnally Dame truD. Oe^rnv ro l^fN't'ClLhT wbcro 

AUhuhI Cl-uVEniniiiiiH Lk?ft^P^ liu-trilc tarm 
ktid UuciMfitfLlMl KiiMJpmiiQ t juwurn j'mi |9rPpt!(' 
training ^□1' tbs hie pa]f pipd ■uiccliuihcB'' 

}-Cibii. 

CoiTTirnmrni Apprnrod iiiiirfnpi-tiim^llir knnwn- 

ConiptitL'C' t nulling Inciludinc hllnit ttyinv, □mu cfiij.q.Lry^ 
urobaLin, cmulEr ai s [> h-fVTi j iryj , aircibuic and rn|inc mutacj 
Ndw la Ibp Itliin tp llart tminlnC-. £! Ire ptlniiji.1 oppurtn-' 
biliu Ifi batb C-cuiriii and. Su-utti Alu□^i[^B. u well &b Id U. Ji. 
A*rLntdon tit.u<bi Lu m tbor KnsU«b ur ^p«ni»^ WritP^I 

StalB jFQur ■««. 

LINCOLN AIRPLANE A FLYING &CNOOL 
me Aircraft Lj{ic«ln. ftnlrraik* 




FAMOUS NATIVE HAWAIIAN INSTRUCTOES 

teacb play this faset Jiati ng iiutm p;if nt^ONLV 

4 MOTtONS“No previouB muBtcal knowlodae 
reeded. OUa 52 EASY LESSONSteach yoa 
tlic cnchanUng oiu»lc y Duheara ver tbe radlb 
tihtnyotteTircil 

%PlW £fn^«w««« toD«d 
HAWAIIAN CKHTAR, comptetB 

plajIliB oatf It 



write: AT ONCE for alLrac- 

tiveoKcr and easy termi. 



And carrjrLnA 



nRST HAWAIIAPI CONSERVATORY OF HtU SIC, 1 ne« 

•thFI»r,W»lwDrlhmdi|, fiepf, tfiO NMy«rk,H*T, 

Appr^edjy Nnp York State Bvardi^ Resents 

TRI- ST ATE COLLEGE 

DEGREE IN Z Y^ARS 

B. S. l>e^TiDe Lq Civil. Etfietrlcal. Mo- 
cbAtilcal. CtaoEnlcol, Radio. Aeroiwu- 
tical EbElnecrlnf^ Bmdnei^n Adinlnia* 
Iratlon &ad Accotio'Lliijt. Tboso irho 
lack bltfh HcQiDnl mair make up wutk. 

Low {ipHtB, ^udcnnfta fronii a|] luirtd ol 

uia wofld. Wriit fur cataJiff^ 

424 Av*nuc, Angel*, lnd« 




School of 

EniiflcvHnf 







Writ* Fm- mr F'*^. 

fWcnoip H Gncd ^Pmoun.'' .[< «titajn9 ipnrrrmD* *nd 
blLt «■ li i-n ta '■Tit* !■ ■p*'* ym*. Yt'H'r 

mam* rlri^titlr mi.'t*ii ca m Bard Ft jrnu 
■tuiTiii Far fKmtAtr. Writ* indav- f- W, TOMPl-TII, 
ata aietf* eier- Kanaa* Cttr. U- «- JIl 



I EAt^N WATCHMAKING ^ 




OUR 



tEsmesm 

snaaing plan 

GRADUATES SUCCEED 



n 1 uun Knur 1 1 



jf/Jl ObSOf our lijifira Mipd.L»q Ca atari ■'tl la avrry ■tndll way — llOw ijri- 
V./.. iflf avn HO. iXW y roj^. AhnLborln WucutiBLa. OVrC 410,'OUQ 

Ibr flrat i-vjir. Iftny r^r n.i«lit rlwwr-#. Call or writt? fnr KREE BOOli- 

Chicane School el Watchmaking, Dipl. IMI. lilLCInm.. CWlC4llfl. 




FREE 



ENGiNECRtNC, bitssulctu Li ng. a ta- 
atj-on mid iioLLt.e Tadlo, rervidba, 

piarinr mail Monte tclrataphy iauabb 

thuroiighly, Nfnom'Tlitpii‘''i’tqclniirrrnB 

courac rqiilvaJcm lo llir« ycBTf' colltBe radlu wofk. Sebtrot catab™ 
liahcdlS^^. Alt r ^l>tniif=Blow, Cotaing fre^. 

Dodgers Institute, Ada St,^ ValparaisOf Inifa 

Get B & Magic at anu. A wcmdct- 
fu1 sbootqr'B f11jr«it — tdlB Ti nw to boHi. 
aim and haodla ride*; Oflcoa* a erar:k 
flhot. The pfInrJpla qJ eantprvmad blr artlon (bat made 
the flenjaralB j^luflo Btiot world ramum haa boer aontled 
Btaot ftiJtomatlQ firinff. L»m all about both rldfn. 

SEND NOWt 

hfiJamlH aoaar Hlaita aiMH now**. 00 

^ P«toal4. *aa|aailii aulaaull* AB fJMl 

^ aow BB.PtI WWm tar iOMt«l 

iHTWtHlueTOaT OFTIPlii 

BENJAMIN AIR RIFLE CO. 

44* N. Bnaadway St. Leula, Me, 






Mechanical 

Engineering 

Learn at Home 

MEcnANTtAL Engineering eirbnures the design , conStniCtioo 
and operation of rnachlnei awl machine twla. It is a pro- 
f«6Ecm which oIFcrs atiruet unlimited oppartunilies to men who 
combiOB natural niKhanliial (tbilily with technical training. 

For this b The Age of MachiBery, Alm^it every conve- 
nience, lui^ry or receasily which vic enj:ay deprnda on ma- 
chine^ for its produrlloa or Adaptability; to our netKis, Evrry 
new inventioD multiplies the opporlunilies lor competent do- 
eignerSf builtters^ erecttDg engineens^ etc, 

Unt of the best wa^s to train yourseir to secure a poEitioEl 
ns a htechanical Engineer is througb. the hooie-stixly courses 
of ibe Intemalional CorKispondeiicije Schools, 

These couisee are complete and up-tcudatc, and especially 
arranged to meet the needs pi the ^udent wbo studies at bomci, 
They «e particularly hdpful breause they bib written by 
wrll-tnqwn mccbaniical enpirwers wiib years of pmcticiii erpen- 
cnee, who know Uae (lukkeat, best way to solve every problem. 

Just mark and mail the coupon and we'll gladly Send you 
For Footlets drtcrthJng the L C* S, courses io Jrlechinical 
Engineering or any other course ia which you are interested. 



NTERN ATIQIt AL CO H H EBPON P EhdC SCKQOLS 



Bm SGfS^Op ScTMtsB. Feaniu 

Without etnM, or ohltaalliSD. i«ncl yiMir tnnkiBt. *‘WDa WEm nnd 
^hr," and full paftlculort abant tn$ DCHirH< btfart whlcli J haV* 
marlfDd X: 



tWtehuEral EiHiTiHnrIii 
MKhmital Coufu 
Dramni 

Mofrhihlcil Draiirlni 

ComplatB S)iBP Pnrtlw 

Ajchlloct 

artUlterlLinl DraftinuLa 
u ItUlldlng FilTTriaiQ 
J OHirreto BuLLcWr 
CrmErorLffr Jind Builder 
SimclUtBl 1>riftsmn.n 
ETtrUeturul liln^Encei' 
Eloctrlcil EnrioDiir 
Eleclrlt«l CantrictoC 
Elortrlfl tVlrlilir 
Elccthc LlKlilloit 
Elecirlr Car Ru nning 
Tulrgmpb EnglnHr 
TrleotVone Work 
CEtII (Inglnecr 
fiurveyinit iiii'l Minptqr 
□ BrEdte EUBinerr 
Zf tllM Enelne Oitarallnc 
AuUHinhIIU Work 
ArtailOi Enfflwi 



!n TtoIntBktng 
Blukinilthini akd F«rglat 
Pattnriqiniikino 
FiiJttddorVll 
UBchine Sbtp PractiMF 
Piuntbiit *unI etcAM Flutr 
' n umn Ln^nsCiecLur 
I Farerafi n PJ u tabc-r 
Ifritlne iihI Timitnatliiil 
iSh«f-JIetj| Worker 
□ EneLneer 
" kfarinn Enrlneor 

rieeratlon Ea^lno^ 
I'ueltioni 

ITi£hwBjr En^nrrr 
dhentlilry □ j'hannlcy 
_ MLnlnji EOflnDer 
QNi'rlgatlDn D AsaBTHT 
Imn and Eteri Waricer 
Trlrtll* QveifjtLTf or Sunt, 
nsittiin ^Hiuiiiftict'utins 
Wool'Cn ManuFar Luring 
J AgrlfulturB O Fruit Qiwritig 



„l Bern 
n. n 
r Hirll 



Ruiluesa MuniE'cmrnt 
IrKlUitrlBJ ManBRriw’nE 
PorEunnel Mannurnient 
TraflUi ManBEf Dirut 
□ Areountliie and 

C. P. A. Cnn[;hLoa 
na*t AvftiiniJiiit 
Itaokkoepl^ 

Hpenleh Q Fmnrb 
Efel-etunAnAtirp 
Adrartlalng 

NamB.„ 



PoulLlV Fanning 
J ULLLhemeUen ORadlo 

BVSJNESS TRAINING CQURAEB 



CnrcvKpanijFnce 

nshsw Oftnl anil Htjin Letter! n# 
^ fltetutmpliy uid Tniludi 
L EnBllBli 

civil 8err9a 

Q iteilvraiF Mail Clerk 

H MaII Carrier 

(SfitiB Bcbrml pubierti 
□ Tlfph i^uhool ^blBCts 
_ Cartortolttir 
J IJlUJtrrtink 



AddTHi 



Clly... 



..Hlala.. 



Oscunatlmi......... 

If iHHt reildk in Canada, rend lk(t Ani^tM ta lie /nTeraoliOnal 
Corrciiwndmei' Ffillitalr Canadian, Li'mlteJj JlfonTreuI, fan ii J-d 
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LeoMx COMMERCIAL 



NO HOUSE-TO-HOUSE— 

Experience Unnecessary — 

No Costly Machine to Buy 

The eoaM.-44-ruiuit fttod bit. Veil irnrk at cIiIiir 

eome ld ;dii ilI 1 fctiriy R]hi[iIf drop Into hot ercBjtR aiul 

they're remty to eat I No eompllruitHi work, no no 

foituronl Oppormnlty to nokho uo to Kin ftnat tiny, untJ Idiih 
04 seiu to S-SRE) week Not \x meieiiliio. No need to tiny 

frpertnl enoJpniert^ f^oiTS do yonr Brtllni; for you. A olienoiri* 
oaul BilrroMl Bl'IIb IsAtnr thaa potato ehlps, do-niila. Miudf 
Chetw Chlpfl aro tilv, flulTy, r!unC.-^B« oMpfl ttion potAto 

Irrie«lil!li]e EaiFti!' muLkEd thom art lillie jin apt^Ura^r. 
The more you outHhe) moroyou want to rot. and you never uvi 
filled II pi lt'4 u revolution! Crovtld MuUie lo CaliJ'omla uo- 
vottrbih^ IfaouHundfl or iiouTitta veeXtyl 

You Don’t Invest a Red Cent 

uctll you havEBoLi ymifBeU on tho 
poBEfftnlltirm. Van m1]4t. atJL ypiir- 
beII itret bolqrc we permft you to 
Invent., Blul our tidvoI pljin EnAblca 
you lO deeldo Wimoilt ooaf r Tben 
you tim Blurt with SH Tif] invttft- 
ment, put haek t heEnormonn pref- 
lt0, lull Ul! UK up without nnoiher 

S rnny Lavratmcal If ypu wtahC 
Ofia for Actual Phato-Copln 
of Oriicrs frum Men , Women 
Startlnn at Scntch — then, or- 
derinfl M to iOO Pounda Wrckly 
— Pnya Dfatrlbutora TrEcneo- 
dou i PtOflta. Men ujid womun 
FUieeoftrl fl.l|kE. No auncnsaliaiiiuLD- 
Bhlp — no akin — uo hlu lUvniitnieuL 
— no rjmvaaalnit* Wo funilBli tv- 
Ery I hi — ^ad vort I Bl n (Llsn lu y , 
aiucds. etc. Don't wait until bi'a 
ion late to BOt the IIRS?T.' HtG 
PROFIT^* m your iaeiLllly. Wrile 
nl OTiee anil ahare tbn Lnormnua 
pronia ImmtKlltiiEtyl 

FLUFF-O MFC. CO. 

Louts, Mo. 



NEW NOW 

The Btmulh HIT of tlJE 
(Irtyl The hilt fiid at 
Pbrtlo«, on tdoor 
irainen. I'c^iple rverj'- 
whrro JDunrhlnu 'em 
Ell the atn.'cLal Takea 
inatantly. lilfUTC^t. 
food novelty itoom In 
yearal 

Vlrkln TcfTltiDry 
Available 

(luTiclrefta of Buee«s- 
(ul Inijf pf'flaw now ot^ 
EraUrur, TbmitAflar(a 
of apon InrTitorleB. 
TliindrcdN at ritlra 
Open — fhouaiimEB of 
amull tow'nn. immm 
dlutf Jiurc-e£«i nowfhiu 
any wbtjro. W rite to- 
il aj'. 



IVew York 
Electrical 

Agk /ar free booklet School 
44 West 17th St., N. Y. C. 



PaulN.SIarra mad* $bOO while teaming 

Many of ours uccast.1 jl 3 tudanlt e ra now makl np 
big manay, Outei-nipia methodi maka 1 1 a p-ev to 
laam CoRimatclali Art> Carloonina DuiBa- 
In fi pi r* tiitiia. NnwIowtuHInn rala. 
Writs raf hid fme bookt "ART for Pl>ei«ut4 Bod 
Profi'l"jlbdiy+ Address:* 

STUCHO 123 ^AmKINGTOPl: tfCKOOL OF ART 
1119 19TH 9T.} Wabhuhoton, D,C. KoT.ieia 




S£A 

WAGON-MAM* 

We Furnish the Capita i 

A ereai, reapon&Ebia. mccniHrul. iO-yd&r-old oompeny 
now nmheH ilila aurprlaiiiir nlfer to bonBut men. Tuy«t 
dn Gfflpitall |.«t U8 mart you in thh penndprut buslneaa 
that VOLT own and efiiifml for yourwfr iha 

ButfHirlx*d IWcCennon D«aitr and haedte th* com- 
pF*l* McCannen lino — na nd tape anil n* dlvielpn 
of llne„ We flunllilw yptl. YnU exIeIhI rTEdll to yotir oWh 
frlendB and ciL'rtutnpni whon ytm plconE. Only a Eia~ifl.[n 
number of thcM ^^rm-inVErtidr'iit" propnrltlnDfl are open. 
Fdch riRE otlef^ n yiTHKji liviiui' a rhanH tin put eouie 
muPvT in tha hpiUc every wiejj, honest, dteady men 
Whij writf' promptly PTE OR^iirM] nf ftn^I cqits]dErp.thEn. 
TV rile t^Hluy kiKl E."lt for ‘'nr*4 □ve=tToent'" ofTer. Addrna 
Tbo Hnuncrnf irrtendly Sdrtlr^. McCnnnon & Cempariy, 
PeBli O-BCOf. mnnna. Minn. 




{^lUrN^bADIISf 34 pCii CDLOAed class DINNER SET 

“ cr blf njJi EvinLiiuiii.lc7n , hc.tva i^vrie hm imM rweii . Bc<bu- 

Ufcil Qicn7 lilim-PQm sfwljrn^ iTfeltJjCJS eC ps^ft or pink, C 

H ifiimbCkrria 0 -i?irp«, 0 ■iueflTe^ 0 I efctb - iniim, 

r rTira, V^tfsaalile hehI pfnLtBr, Jturi m oo3]F I5l B KlUiJtciJ 

tnlklCt* fq'alrrpM in aur calurip-. whliHhipre OlVC r'jTMHElifear fa- 
TDiTiLi: WHITE CLDVERINE &aUe far taUi. baiiu. rhicEM. I 

«!(■. to fnendj; Bt ElurB J.rtx wltH a h«VlfJftlirr «H>irMl Art yirtTirB 
■a JMT nn«r [iMktwiaui plan bmUf. n.9th Pf*r. 

Dapt.aO-BJl tyn;i4i«t Pi, 



BPri remnclnir ■■ wv nnv eit-.rttiqi!n biati fa 
WE AHH FAlEl AND .S-^nAttf!* 
rlT’fln hoz4i. jl' K > I fUUNljY — tVo " 

WILUN CHPd. CD,. Inc* 




WIFAHm 

Citt I Ills H.Fvdy mill'll r,f Lr^W- IKbIk inndKl. ■rf 
FItLuc Ch'.id, VJiimc, Dliw K^, Oclii^ UtOdf, 

d'liiXF llu Itiu. IAb coftir f^iir T>mT ">rr. 

ftfff HMCOCk, Damm An,, PidiinHitti, «Lni[& 




We show ydu how; 
UBB trcllar. Idle 



GROW MUSHROOMS sp„,.;piontaB.»». 

BOua: rn'crni^ht urojH. 540^ profit; oitr ierviee free. Act quick. 

INTERSTATE MUSHROOM INDUSTRIES, 

CR-T157 Cottage Cr4v4 Av*. Chicago, IIL 



fiBnofl 




g VmxaFUL POULTRY BOOK 



^’^SSSSt 



iUTi»r* LOW CHicit Boa Tuwaav 

tBBlMl. cdlkuHl. liceniied ibbd«cE<^. 

eRu6fl L ' 

■TDCH bimI „ 

luiTeat pricci,priidl:B.<'bu:b«,ri,i?lii.,Kir^,lilirMtr Bluch. 

oRaaT'e rDULTwr rae m, u a* ,ojiaiiiiiH,iowA 



■Jid kupta-A HvaitiD«4 Hunscitr 
hd PEBCHHIAL*. W'ntB SB«t rrB«„ 



RAISE RABBin FOR IS 



VMI 

WE SUPPLT STOCK AND BUT WHAT TCP U||E 

paTWa VOil HieHEtr paicat-illitafalialiBd SOYn. 
EMibIt ^Kik EBtiJ[w bM tnOi-Bal butl^ldii 

.tiBwiar pnin. trB pmf two' bh.«dnt.. IPr. Ab4t'*ib 
g<UT 1 >ODa ENTia#RttE CO,. IBO., flax 400. HEWCITY„ILV. 

70 BREEDS 

[hLEbquoUty asdmost prclItiLble. Fewli.Egfa, 
Baby Chicks and Incubators at naw low 
Amertw'iimaiiplaot'-^ln™ i^a. 

In TP* voJualjle I'^ultfy book iuul catnJc^ r llEbL* 

R. F. NEUBERT Co., In STS. Maui, Mtan. 




eFi 



mK r, h. RMbOJ IL mimd ovary whEfo ate PJg Jgogifl J 
* J^srjdbi.upa lo3 Umrt EliJoten 

piioi^, Maka tnntipy btepdliiii ihEm; rnftdy lomukct In 
daya, VA EaiiEpovdrywtiflraun 3 in4»a. niaL Wrlto oow for 
hlR Clt>d Gti>-D, bock, iwd le ilimp Iv mfict, Imttt Why, hOW. 
rhrnoBlB R»k t 4 uaa bo., U 4 H IL, Hoknaa, " ~ 




iir t<iii Ihii Bil nn 1 Irl^^ '.'ilPi rJiwnamezn- 
b.I.Ftraz Biitl e>u.U| it to ua pith ZSc. , iatamiifl «r n: i n > 
fM-thoivMt XZ Arnttkan PqirhrY Journpl 

931 a«. Clark Sirrel ChlClBO. lllirtelB 
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This Is Your Last Chance 

To Buy at Bottom Prices 

All onir tliB WDrld, thrifty* 

arc Rirltiit' lo lAltii' acifiintaee of this 
iK>L chiiUi^e to al Ihi^so 

Inw titifCB- TiV^ thOilflht 1 [ 1 *SS watfhaa (or 
yuu at butiDiu [irJcco. Lhfsa iice ifcuti!, 

overt our utintt tnj.hlnji lii^nvcr olll nat crt> 
tililo U 3 to rnntlrtiio FioLllcipc tlteue fine 
waLchta bndl dLaiui^ci^a. at such Idv Uricai. 

Di3mond Rings, Wnst Watches 

^Y^Ele fi^r our Now DIamunil Itluj: nf Ro- 
tiLtmro and ITuEnrs WrLai WiUrtii CatHlii;!. 
Ehno'lElR ru+rv'dVm* mw Ltflsisrna at prlreu 
u'tllfh rariTirtt l]» FontirtUriJ. Catftki£ sent 
FREE. All ^Vatrhon oAil UlAIKWriila 
£ul(l on fljuiy l^aym«nfa. 

Oon^t Dtl?/— $And for Catalo.g at Once 
SAMTA FE WATCH COMPANY 
2^ TbQrtia$ Bids,, To|M4t>. Han. 



MORE HEAT 

from 



HALF USU^L PRICES! 



HOiiijIrr’ ! ’T J'-'riii', - 
rl,:^;. r?.n.^ 11W-: - 

* l“Hn. “JfHj ’ll r- I- < 
d. rMTjl'r’ [ k+.. T?i. ii 







TiliJ' Ttt Iti t^itiT riwu I.Jma 




DEALEJIS 

WANTEI> 



WRITE!;:, 



1.--, -h*rli CliCf. 
hi^rnfi hr I'lrsn MNr, — 

MW Law Priir*p="l’r™ li^nik. iSijid 
Silnit 

LAiiO OIL PUBHEH &0. 113 UtScKi 



W'.nl Tll’k' l-ir. ~“.i-lT A-l. ''Kiilf 

Lr I.i'^ I! >th .| IP - ■! r f' ■ 

tiuru^r nilffT V'lU p'nI 

Iri ^•'11 Mrii^i. f'lWi-rl'til .iilwiuia^f. 

.^■lJ nADr ?IQU' f-ul tvU •li'loa.. 



flrfmwM. law 



BUILP PUTCH 




npawritr y#wr Santafi'' Maka Motil)- OalrtiM hi OUsAi-a 
b'ldd iri>m IlLLL I'fElNTn. hJi.d>-L tlia lltkLiriiq n^Vli 
7^. ULT.h_ ai [f H*-i I vn il^Trii W4iifl|irviUI. 1-p^f.Bfeiu IiUTrE'H 



rtLLL ■■fElNTn. 



W I N D M i L J. S 

t)- hlrtiM 

hJi.d-L tlia lltkk^riiq n^vlw MQ'' 



tq h'ldd 

lull.: ;^. 

iilhL b^J■J■lt.|^ Wlr. Kn-nk rh.wii K'i 4 (ht Modfl Hj 9 

MJily 41.IW. Lawii «il 4- -lit idCir-r-ni. ■ipilH>na"t iJrL Di-iich Vijri 'I iiLi]] i.j|il 
Uu'ijd tLiiJIimd MIT. urb. lur tl.urj. pur tktulrtj iwiid lo notiL 

Fm with iirdi'r. 

.CrafiMwaa'a ■iaQaaCa.. awat* F 5 . 30 J 0 W, 41 n ftl.. heawuuaaa, efta. 

don’t WORRY 



Why put up with years 
of necdl^sg diOdDcnfort and 
worry? Try a Brooks Auto- 
matic Air Cushion, Thia 
marvalous apphanca permits 
the openinft to close, yet 
holds rupture securely, com- 
fortahjy^day and night. 

Thousands report amazing resnlta. Light, neat-fittingi 
No hard pads, metal girdle or partB t<ji chafe or 
J^tented in U. S, and 13 fore ign countries. Try one 
10 DAYS WITHOUT A PENNY'S RISK, You’ll be 
delighted. Free book on Rupture and convincing facta 
mailed postpaid in plain sealed envelope. Address 

BROOKS COMPAHV, 526-J State St, Marshall, Mich. 





Prwpfcra for In It ji-Sni JlrnaicHcuuiL, Wcturai, Trlei'JaHnh, 

try tlvrt wewkE dI pracOz&l sliDFiwfl.rh In ihp pri?aL Orrm Ibki^Ui 
SHopa., us rral tiikoh liiary wn'ikcqtLi:;]inriT[r Tm don't unt'd .pjlvarimd h(- 
ucBtkiq or wi'|H>TlF[ita. Frar Emiiliiriiient Otir^lcB fitr flfw. h/lanyeam 
WhM* laamlrti. P*nit CttunDi-v Indav l.ir frr’* Imrih hhlrh li-llh yi>ii]i'ikl 
hliDilri'dB huv* biictirT«D' 'i(ii:;[:''t:iBrul KblIiii itj^n krti'l' tafekhit r>iir Uinlnli'iir 



RYOU GRADUATE! 

OCT PiTAILS OF MY AMAZING OFFER f 



H. C. LEWIS, PrBS..r;OYNE RADIDSCHOOL 
SGO S, PauUn A Street, Dent. Ehltqgn. fll. 



Fti'w Ra'lio PwIe wiril YKnia Ttll bat* I caw i^bj lap my aaiiti* wn 
■»r parmanl plaa yltar I i'a-duala. 



NaJ'Mfj 



A t? Jrt'Sff 



LEAR 


Sj AlITn 


Mec 


rXUIU 

HANICS 


in 1 


1 j weeks/ 



Earn to $75 a wecL as an Auto Mechanic, NirveT In 
the history of the auiDnxutLvc huslnesn has tbere beun 
such a demand for TRAINED men. S weeks iraLciln^ 
hta you for u jcib that's wafttnA for you or to open your 
01411 repair shop. Head what two MeSweeny trained men 
have (lone. Hundreds of others can tell you facts cittuALly 
Interesting, l>un’t look for a job! TRAIN for It! 



Fsrrell, Fe. 

Desr M SC: Please forward me 
your catBloA. t wunL It to 
add to my truvelliLfl. wauve- 
flirt. 1 am warklnA In 4 
mndvtn ftaraAc alihouflh 1 
lirtve lH:eai out of school only 
four weeks, thanks to Mc- 
Titweeay Tfalnlofi. My best 
reiarda to all. M. KlUshaiilC 



Rector, Ark. 

Dear Mac: Just a few Udm 
which miAht Interest ynu, I 
|«tl your acliool two years 
ajto luC Mar. ^Inee I feft | 
have not seea a day t could 
cSll ’'hard lijnes-'" t have 
heeit woTkiuA ever alnce I 
left and have averaged la my 
eirnlndj: a month, 

m spite of the hard rimes. 
Many thanks, 1 'hiM. J. Sharp 



EIGHT WEEKS of Actual 
Shop Training 

No hooks nr leBuions ihe MeSweeny way. First you leam 
the "‘why” of everyfhlnfl you do; then under competent 
instructors, you DO Cite Job. Vou. Work, oti real c<Lulp- 
ment and machine^, with the real fools of the auto 
eipert. In eJUllt Hhort Weeks you are TRAINED to 
hold down a permnnefit BKs PAY Job. Any man 16 
to 50 can Icam. VV’rlte today for New' Low lutflon Oflcr, 



AVIATION GROUND COURSE 

Aviation Is coming and mmlnA fast. Prepare now for the 
wonderful opporiunliles of the future, Each plane needs 
matiy mechanics on the i^Lmunil. MeSweeny’a Auto 
Md'hanicul courne Is combined with m iailon mecltaalrnl 
ft.ri.puml course. 



HONEY BACK GUARANTEE! 



In efahe weeks of imcwiilve training: actual shop work with 
real iEM>U Oil real eq u I pm ent ^ you will he uunllflcd to accept 
a BlA Pay Joh as an Auto Mcehanic. If yon are not satlsned 
ehout youf qualifications., yuur tuition will be jcfundcd. 



FREE 



Write tnday fnr Big Free Ilnok on ALTOS, 
fiei Ihe facts altout Jabs; and Low Tuition 
(.lifers. Muillng the coufion doei f^OT 
oTitlriuie you, D ohllgdrcfl ME to tell VQL' how you can train 
for lug Money In eight short wccJci, 



Me SWEENY SCHOOLS 

A U T O M O B X L E— A V 1 A T 1 O N 

DEPT* XO^l CLEVELAND, OHIO 



Malt Cdupgh far Frae Book 



I 

I 

I 

I 

I 

I 

I 



Mv^weeav .S.uro and .Aviailun SchooL 
flcpl. lU-J. tJleVL'Iiind, Ohio, 

Wlfhout CfiBt or olillaELtlon, send mt your lUc FlU'ir; hnek on 
AiLtny: nlsn Tati lotiir ruiULiin alnpiit ypqr tow LidLLcpn ulTcr incl Lid- 
Ini' AvIdtIiiEL Luiiree. 



Name 



Sifcct. . 



I Town 



, . . .Slate 



. Age. 



TbH'M, 



State 



iVfrcit ^rrffiiipj Dteitffoit /’dpfifnr J-iccftfTJifc’.t 
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Classi£ed ^dvevtisements 



WORLDS BEST WANT AD MEDIUM 



Advertisements in this section,, cents f)cr word, each iiiienioTi, minicnum 10 words, payable in advance 
To be inserted under proper ciCasaificatiDn In March beue, copy aliouid be in our office January IGtb 



ADVERTISING ADENClES 



LEAUN AtJveTtUins euktlj' at tionve, Nnit 
««p>' jii-Jirlkal plan. Na Celt iHWkt. Inter- 
flfllnj: (wHi'klrl fraet, Pafe-L*ivli of 

Advert Li InC, ilUOl Midi Lean. De[it. 5^3li, 

trill™. It); 

AliVLItTJiiEL tLfp ruidici U.UliilAJdU fJlJn- 
daj newHpicHir readri'i iL morJ ni 

NBWjpaper and mai^nEleig rBte-ctilLlfl+ fr.r«. 
L'Jilrarn Union Arinry, ZO Weil Jac-kann, 

I'litmeo- - 

AlJ-fl'^HTIiJE In Ttinl wifelcilea. LlJitB 
free. Mejer Agency, IZOlS UiUitCrd,, fcli. Umla, 

Slljiinnri. 

FKEE — Atli ertlHt^ri iUEc UitLile. i-i 
paBca. Inctgdes ererithing,. Ld.i* 4 ‘cii ntt«, 
E. T[. .titvi^rMilnr Aicnt?. Ill) H. 

l>PArl)i:m, I’hlMflO. 



FOR ADVERtlSEHS 



S4 WOHIiS In S-j wc«^KiJF Hi.-w:.p.tpen* |2.£fl. 
Qirotliill AiJv. t.Nj. , lltn 1 iflJ, Sun ymnctiCD. 

3-1 Wl>!4. Al:iuthJ.v^ weekiv raiiilj|npliLin 

I4.0S. Alagsxine free. Dirtiell, JAClIicn. 

Term. 

AI>^"E^ALTIHI]t 21 Wnnla m neuripipen 
tlO. fplitt free. xAilrertlilEiif Elecilra Bu- 
rem, tR'id Tiri>Eei. rhifflffft. 

APVEkTISISn — 2Q Word!. 25 raaKirlnw, 
three nKmihi Inch dUpliT. three 

nnOnMl.R )i>t«sti:n| ]aur 1 ^«U. 

Csuromls- 



BUfilNESS SERVICE 



Foil I'erMUML or tinuln^a punnisca. Npiv 
VotK aJJrett iJi an g;i»et, lo >'uU. Prolain, 
rvllablo Rcn'lce lif.Qii monthly. fRenuillcd 
dilly+i S'ohT Tail Ale II Servlcs, 1 j 1‘arlr 
Tlniir. 

LEARN To lelL hy peUL U>D- pseb rnry- 
elapeiJM. J1 powtiitld. Jhtgrniulanal Agomy, 
tMnrlnuhl t. 

D?:LA1VAIIE Chaneri; fcei imill; frea 
rnrms. Cliif. tl. Qu}er, QVl Uarfaet fil.„ 
WilnilnBlmi, PpI. 



INFORMATION 



\iVIXuLivtt.tLE BuppJr SDurrej. half niilllciFV 
ItoTiis J riuh 10c. liiLeniatloriiaJ A(i-ncjf, Ctn- 
flrmatl. 

ANV I nfotlKatlon desired 23e coin and up, 
Fr*''l klniij, HeBdJnii f'e, 

OLD Ae« pcrifllon Infarniallon. KrrClot? 
tlarap. JuiJjEO Lehnign. flujnbolLEt, Kanl. 



AUTO SERVICE EQUIPMENT 



IJF;MONfiTHATOnfS, COinprcMor, Ir^l 
Itetich, }l-1iour ijaLFrry chirper -arc welder. 
Guiranreed, Trial nnd leriui. Ken's Ei|p|[i.- 
menl Ki4-hqPrc. Itm MJil. Tmy. Ofilo- 

AUTDHOBILE SUPPLIES 



IU'IIjO Tour wn ramp IreHer gn>l h:m[i 
■■ lorirv— :Ji'l fL. Icrng, Q ft. wkLc, tier’ll: foirr 
I’D tlx [i.i^r<]e, »nara for tircheni-tte, tVe' fur- 
nlih r^.ciipleh) Litue [irLnEt. ili’iflllcid, JnHuil- 
In.l’ drop ixle npeciacatJont for t^i uti. S^Mn- 
ractloa aiajre’l EnBlneerlivB TuJ-Tei 

SITg, To . a.‘’r>4 Vipollel ^^nnean l^Rj■ 

KKH' {icnernlor ffrinato CDnlnjll Neri!i.Fl|f 
for all luloid^hLIei ind tnicki, Drier t3.no, 
IntriHlnrlna, one free with order, Uhee™, 
1 >htIii, CjiHf 

NICKEL PlAClne HittltS, connect to Fatrr 
TiflttriT. No tenkt need, [tionaa.ndj, In 
Iri.Qfi rrcpaliL Onnrudit Co., Ait, J, Uo- 
Catwr, 11 L 

TEltltlTtlllT AtgllihlH. lUnKun^'ilvii ica| 
flopi PIKOCL finr Dll DUnpLntr in ten mlii' 
utei, PricEi on* dn[(ar, Gran ell t?£Ht|n*nj\ 
North Tonanandg, N. Y. 



A. C. GENERATOHS 



TlvN I'mrdifa] and lntJt[n;TulTe ehansrra 
ronvertlna WotlKC 12- V, Pnnl T-.\, Chevmlrt 
Dei™ 15-T Ecnthiinri lota watt fn- 

parlty A.C. tfoneratofi, er InEn S2-110-T 
lenemphr, Dchijre || 500 -VS' 
■ejf-endteiJ. All in one book 11 luit rated 
with fiiJiiptcto iLmtilmpd InAirMClIona ancl 
driwltuil for only (1, AutopLiwcr. li:ia-II 
S, Hoyrltl Are,, I'lilcigo. 



AtlTPWO&lLES 



A 1 1TO mil BILE RarlnH Itnuk. Bnw ti3 bUlLd 
cilrL track tarerj rliiuipl unship rarttB> fitit 
roaiJ f-irr. Ken+ 10 rtiuprcti. J57 ItliiiLra' 
lloiij. trai-l[ recardi, wlnnloa ttrlvcrt. pinicit 
rulai. B]'crii, "'rer*.’^' hiispee — PaiipiiLd 

Jl.lHl. ItHj Kuni, DepL U, AladlsimfJIb, 

Ctiki'liiniKl I, OLiln. 



MOTORCVCLESh bicycles and 

SUPPLIED 



MtyrtUU’FCLESl New lire* 

biA] ilrea )2,50, Eiurines for alrplenei, im 
iJflJa, Lmat*. Boyj' mtonool) H*i (10 to (-75. 
I'limpi, rramni, forkt, cylinders, f^rapkoiKei. 
Iiandlo ipaiT, IitIIIb, whc’-ClL Ifieed 
liJIei. rhaliiB, (1,20. WlircEi fior iilrplanei, 
Lioii't' auEom^lies, motorcyrlci tliOO. Bl- 
ey I'le.i SU,50. Xlioiar lilryrlEi l-iri.OlL Rika 
tlrni S^ave you dalliirs at Denlnger 

I'j-lce CuLttr, nfuJiCBtar, N. Y, Sand lOo for 
I ml Let In. 

Shew rifTn iTiw?? mfk«i 

uii'k] ll'grlt'y l>avtdiinn nmlorcyeltH, licit lia]-- 
k'elnf ]Ji til* U. tt- -S, 4^d d'G for pew huh 

Irtln- KetiJlh‘4. 2-101 W. Fond, do l-aC. Mil- 

wjuhff, W' 1 a. 

MOTOLlCYCLKS^UIrAct !□ you uL rock- 
liQllbtn wholeiale prices. Rebpllt, rngdleslcd 
ami |iig rani eeii Iniltani. llArlevn. ele. St'Oil 
iOe tqdu for "Dues In Bulletin D." Crkn- 
iJa|] Itlrki 7(10 CoiJiiEHHiwciIlh AvcAae, 

Itii.itnn. _ 

II tlNllKKE^ON, Eiccislor, Harky, Indian, 
used parU, allioy plslnnij catalngua and wLngi 
Pin loe, nalittit, ion N, lath, Ht. Ijjlt. Mo. 

MlYrUIUJVCLK Brnrcalns, IdWceI prices, 
liareain sheet lor si amp, umlnrcjeLe eccei- 
EiiTlei, lirgeBt line In Amert™. Inirert 
iirkeB. Largeil niDiorcyEJD hibU nnler Imiui.r 
I n the United HtaLei, Itorha^ier tlirky 
Uarldson Corporatli^n, Weit ^aln Ht., 

N Y. 

BHiPAiR*'WltJl lood Vied psrti, g*Y* 14 
□r pinre. Btal* paris needed, »p Hats. . J. R, 
RalnJ, 3061 _Arehe:^ Ave,. trhleasa, Ut. _ 
KENli 15a Fur IMuitraled uieil Ustorvyeie 
aatalof, LirgC stork. Bargaini. bidiiq 
tHvrtk. ArreBsirrlcB. Indian AloLarcyel* Bsles,, 

kanmi city. Ala, _ 

lOU t;|lAKANTKlil» iTard Bnrley-ljai-ld- 
inni, I'rli'ce teMucEd lo itend He 

Tor new buFklln, Kbulh'a. 2u2S Fpnd 4tl 
l.AC Ate,, !lil] waukce, VS'ii. 



eattertes 



nITLit New iiBtCerlei (roiTi elil, wurk at 
liorpft. Daily rash dritianiL Thi.>ujaitifB fan 
Lh: r"d Intp sen 1 re. f^end fur funnblu, 
Ihicrtieilohi, i^aCsIog of Eiialdt and |iar(li^olur» 
er UttNLlbjt t^lrylTolyte which chgrKe-t imlnc- 
iHatflly. Iflghlnlng Ca. J'il.. HL ruul, 
Mtnn-iHiitB. 

EIVIHI.IN (ttumiso laaUerJei fur all lypCi] of 
irflttlrK; Bj'i^lrnis, T'tei no mdd. O^kwle.ti. 
IjiiUt life, {juaraplccd. CencratlPA plants, 
motor liargafns. Free Interc’tltifi literjture. 
ilaWfcy Smith I'onipany, Ui; W’aLh.lnjtton 
,\iC. . I ' H n liury. Ci'iiii. 

CirtHtJiN J^luraac botlerlei finr [lower pml 
llelitina jyatema, nnn-iti-|i]. non-rormilve. 
Five >«-ar lUKundltlanaL notarized Ffuanidre, 
Up year urn. Free ILluitraleil lllrrature, 
Dlsrili, senfrators, ete. }^er Jay Rattery 
('nipiiany,. f^lcrllnt Avenue, Yanii^rS, 

New 



AVIATION 

ALTIJi KTEHR. Kdvc. 2)4,1)00 feet, wprlh 
(3.1.oa, him tS.fl-j. TftehpiinftcTK4 tipw Jai-aer, 
2,4<IO r.p 111,, wTirtli (i'p.Uil, BscrJilced (S.lt.S, 
real Ins-irUntPhl.! nr1 Finally U. B, Army. Air 
TrHn^thOrL C iartlm Fltv. ?f. V. 

AlltPliA’.STi |•hlrtog^flphl, world war Irsns- 
•U%rttJr, niodrrn, pioneer, flernl itnmp for 
Hat. rilot-Plspe DJiulfm. Gen, FcHtofflca 
]|QT [ptpnT. Nfiv York ntF. 



TllltEK UunpUDp. et-rnplans HUppCLra fide, 

> bt iL-si tli.an thi'Ue inlil. No Btstuiiv, AEro 
khno, rinilj Iluflhut Av r, . Dclrolt, MIrh. 

Jt:li .Vrid cniKv^leil pinna — (I. i'jo! 
cycle prciiclJcn— Jt.sni, used (it.iio, Ocesns. 
Arronauitfr ol SaV^. Hart. Mich, 

Itin'rKfi }'ropcllc«. lUrleya, tUr-O; lien- 
Yiirili, tsi.as, nibbs. Ft. 

Worth, tciai. 



Ml'pCli. INK'S And pllnta eam(Lrir |i.|, (VdO 
a lumnLli In silutlon. 'i'hb yovertilQiPil ap- 
proved school will train you ripr an Interest- 
Ina roTcer which oneri fmlfk hlomi:itli.n] With 
rood pay, VVNlB iHlPtoln E'Jyirtc tkihoul. ZOUi 
A]rvi[-j.ft IILpIf. , l,lh <'otrt,_ NHir. 

UBFD .Slrplsnm and up. Llt«taturp 
lOC, . Federal Etiuipmenl, _Ileer[isrk. Ohio. _ 

ARMY" Air corps glm one year free fly- 
ing ctHjrie, 250 hnucB solo dying, salary 
nliJIo learn Inu. £^end SOe lor ItiNittuatlnn 
bpoklct lEitiInff how to qualify and apply, 
Federal EquipmChL Cd,, Decnjailt. Ohio, 

BOATS. OUTBOAFIQ MCTOItS. ETC. 



KLS'S.STKINAL New hoati! Tha lS4b. 
Mead Kl-yah. ansp[i|eit thlni; afTHl] "Full}'- 
WOB,"' 14 ft. cenlerljctar^l raL ; EtaEwlnr IIL 
If'i ip, fL, ror-lnff leo- .yacht. Kailty built al 
hmus with our cvinpleia kltF. Low prices: 
Kuarantaeil ^crf^>^■rlta^t^e, Jtuata dime for de- 
tails Specify lyne you want. Jload CJldorB, 
]>cpt . It-S, li A Market Rt.. nt ilca ko. IlL 
111LVTH[! Build your bwn and iidiie two- 
thirds rcFPlar l)ulldcr'a ChUice of 40 

iJcilans. — cviirythine from Tpwhpats to ciifIb- 
era. tlur liJg catalog shows tham tii. L'osti 
only Itlc, E^'nd Eoiley, Wo also lumlsh 
kna'k-diiwn inaleriaU tat buHiHnit 15' Cabin 
('amp Trail IT. VVrUe for detaMs. R rooks 

ItoBl Cft. Inc., Depl. Ijf], Sarin sw, Mich. 

■UJSHI.VIULE A WVli'h t>oaL We rurnlsh 
the rramts ami machliieil parts with asufin- 
liEJnU InstruEitMla far 14 lyi>e<. Ymu rah 
have Ilia ftnc»l thunt adoat sL a Rreal sarlng. 
Kemi ID eenls for 32 page J-alatfiff etplalnlni 
111 * Welch Syalfin of Uoiim Uoal RuEldlpg. 
Welch Boat t'ompany. aZtJS North 33rd 

Hlm-1, ^Ti Jwn ukee. VVliir. 

BLUElMll.\T14. IS' tjjlUnF rHIIT. 11' tijw- 

tMkutj 3uc eiiirJj, W'jiL ttakef, Ponil St,. 

tluinrr, Mub. 

CON'ijTJlLrt.rnirN Plan, ceiJar uhaJI rjinfui, 

jfe. Arbw, 1I3M. Seiiford. Ohio. 



BARTOONING 



POHTEll— BbfFivfnrd — Slim lrutruet|oa 35c 
Inforiuation. Grant, Bot 
-l_d?, ■ Tlmei Stnuaro Hut Ion, New Y'lark Cl l y . 

Cmrie:— :iD over 

3D0 JllusttmtlijnB., with rhrtrhlnr paper, ptna, 
pencils , e(c. ll.DO pipipalil Htorell Puh- 
llehlT^g i'O Bin rtiD. I Tnllywood, F al If. 

AiI,-tTKuii Cartoanigti; Bell jour Wflik. 
Wrlle S[i]|th Borvlee. I'.'illDl, Wtnati:lic« 
WaihloKten. 



CHALK TALKS 



UVUGH PrtidueinF pnouraip. (LOd Cat- 
aloF IrcF. Baida, Thn Cariuunbt, Oahkpuh. 
W bnnnsln. 



Books and PEHfomcAL^ 



BUGKR. Books. Books. No maTtcr wlml 
ymt warn in Ulc book line I rsn fill itryt 
wnlcr. If jdu ennnot find the beoki ygu want 
lei me Idinw lo^fuc. J.fil Urjant. 11.14 Kait 

I llh S(p*ei. I’hlratfo, Til. 

yd.l>— EUrv aiid unuMuil honks. *.n|H] and 
cicliauKcd. Nrw current Jionki and rnwitaj;] nra 
at liaragln tirlncs. Free nilriliiBiie. Tluir'a 
Book flervifc, FMI13 llry«na JilJg L<n An- 
itf1ca._C iiHf 

STILVNGK, Hire hooks, nirloiltles, nnv- 
fTMci. Mat H>C lUrpr. O. Urll, ;iD07 Fnu- 
nri'l . rjpvelanrt. fUilo. 

"■25 LLSt^IINv; “Hi Jlyimotlsm/' (1 rip 
Piiflpaid. J, TiElbrnr. J4ft Elchth Avt„ New 
Ynrk City, 



FOBBBYS AND SIRLS 



lINHI School BtUilenla, xunre lltu*. 
lnTfF.lment. W rtle toiliy' ftir Infaritmtl 
F. E. Iloppa, Y'pallsntl, Mic h. 

MAQIC TRICKS. BOOKS ANJ3 
JOKER NOVELTIES 



MAUItl CataJuF aOe. Lynn. lOj Beach. 

lYcut. 3, Jersey City. N. J. 

5lh TitrCli And CBlnloBUfi. IDf, InwotJ^l 

^lagic Mioii. -.jD ^hcriuan Ayt, New York 



_ Jl.iLl'HTlt.vTI-:;iJ Magic ratoluc ] Hr. Dart* 
1 11.. East Allegheny Avr , I'hlladciphlti, 

I "etui *y I vaalJiL 
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ifOi'fJixi's t’nribmiii rwHjk of mmiic, Olm 
irfc-ki iij viorli]\ trtaicHi iiiiii^i^iqo. El.t'o. 
S^'Dh'jrl:] NovL^lty t'O., isoi «1»J, JlciJtvwooil, 

rjlEfuirnf*. ^ 

L,^hJ.HibJ PnofEiiiONjI macLr ciUiiJhpkUC. 
JTol4li'li. J-'il W. j'JiT l Vorh^ 

FHKb; Muirk i'!ila(ciE! Sciolti'ft [arecjt 
line. ATIIJ12I4 — lOFfltIfj Jintr rrlmiki. pi»P- 
ij-liir. ntoncy. I-yLs Uaurla*, autlon 

A-r-. iJitlhi. Tea. 

hiV CkUlhl^rl tl I |iti{wkout 

CaMt-rtek. Klngtr. 55lj. llincOH^_Wj^ 

PICTURES AHP FQSTCAHPa 

li ItliAl”n:FI’L ICltflit uU-turt? of tlie 
VVnwId'^i Fair Aolltal [ihiilni:ia|i!jH, 

bIes". 91'-( 

^^t■, lia 

CAMES, ENTERTAIN.WEWT8 AfiD PLAVB 

rifAVti, OptrnLttts. Hiuiiiral roninfhi *J»il 
mlnHlr'Pji. ppincJy iith 3 lalklTiB inacS- 

fui’o ikltR. iBuiitcb'EKD nLDn4j!ai:i, dJ£i.lO£l. 

rfltiltulLtiEJ- juvenllu (ilnH iiiil aonsi, mifutml 
rciirUncj. enEcrtiLnr4JtElkB. piake^up FtWnl*. 
r.4iLaloij free, T. a. Ileetlaai) & Cp^k ii-i! 
SiK, '^ VoljHsk. Pept. II, 

RADIff 6!^T$ AWa SUPPLIER 

SKXiiATlON ALt Utt|p irlaiit fnp- 

Ki-Ja riiftn. VI hh ralE7n«liir $1 -ik 

IJtaJ phoisei tl-ibri, Itiiillo Pralucti, I'JM-J 

Itfulmn non], 'Sviiv Ycrh. 

K>7VorA:Tr(>,SAKT ^t'w "Kiiiiliit-vr” -lH'tE 
TTB'vo ronvrElvT lualioi an}' niilio yuiviTCul 
il.iiil-witve ]c«‘lTcr. Oiiis' il!.4l?l I'osli’JLrJ 
IiieLnh;.^ frfif htflraCurc. TUip llaiSlo. iS.'i 

liranJ SlKft, RrIVnikIj'H. V V. ^ 

WllllUJ'-S R]iul||i^ 1 rnillo. rnJi'In^L bIkp. 
lil.lio pndf|ialil, ]l:iii]EiE KitrkttnKi'. IUi:hkrij] 
^prlnc^, 

svv itTlT’TilvKUs. HnFflB.Ui!-. 

cataLgr lOtf, 3ll[|7 ^laln, KaP*i» 

rkn,-. ^ 

“POCKKT Jii^uo." lU'soriudT* in- 

PTH ElITt^ 1 1^1-. N^l l_T!kBk r r. Sli; l I u rtkln t ' II ■ _ 

RIIDHT iVai-c aelir HUll^ IBiiinE|*a. TVhol*- 
aali! OQlatPS Ifle. FeikTsi l^elfljtwphj Detr- 
|mrlt 4 CLncinnill, Okin. 

RADIO INSTRUCTIOM 



ILAlI^IU IxfiEEiiiiEFFliii. liTna.|i'4]nlLti.i;. pi9u- 
tRin »ni,| fkotlrc rndjET, EflrVkririit< ibiflrHiti! and 
IturHti Ti'le^rratihy laufiEit tEhirriuili] v. AH fe- 
{k'l'iB’qa kciw, OitaJoB fTtM!. lEUlfEUtE, 

Ano4B- bil. ^ TaJofti uJinifnil 

NOVELTIES ANO OOBIQS 

tJlXAMAmk, (Uzzard *Eonpi, I’MIlk, 3llT-i. 

Tnhki. ji:; AhviikLifl K, rtuilttg*. aium. 

«TAMP- COLLECTING 



TFEl-3 Prodlirjl lurHBn hljlintv p^m tjij Eeih 
fJpiJtflFi VV4FliJfu;10Hl ka ranimi* I'i]IOEl 

nuiiiiii!F aril, w* V.IC1 BrnH thi" iifauiv lu- 
ceElicr Tfllth r. H. SJ iHk itcnl i-i.i BtflnmR, 
tliii Mi[ik|>]4!lo ikpt Ruin«iiLa aiJalJun ls.ku.f. 
nimplclo hcI niF;:v|j] ("i mvImoju, Fijinirlpli- f.-: 
Ludia VElvFcaj. nil for i'Ed it) apprnvaL 
B]!nHii iipra nitriiM‘1 b^Uiin-f i’i>-i i7'i - lih 

■\Tir t ^ h' it Ik. V'l-tk; , __ 

Kk'Afu'U. AlnMiH uml Lrianck. UrHfUCirTil 
rdiCliay "Jli'lpu Eirjfr.a" airmail in^l arnn'* 
^TlkalvEiiBla trLjoelo dniiHuHL Ln li»i‘ unrUII 

atTi ln:‘3lji!rri Ip i^Uf IHh |l*fkbi nJ OlS ill Ft it- 
cnL Itaincis rRHii AliiulEt^^ flriiTirl T.L^tnh. 
Vl'rtPPUriii. HtJUah ind Frcjjrfi rolaRlci;. etc. 
Atl lur Pfty to «|]|irukal tiipjirann, JJIb l.* 
1iiiFlrH.lcFi Ek-^ll free voUh raeli nrdfT. liVritc 
^f.E..iLlt! .SlfllEip I'p., lUajkL. flLil. L'Bin-^ 

_S *‘vr li'nrk. _ 

i:tli.HE'\ff'.\Er(liATlv’Kt^— pi rtlCr^v’nf and SIE 
nEluT I 'uturklun prity l"ir un i| i ITi-rcri r 
clfm nLrrt'.niLe 1 : Pnakh tmi'ltv'l s Wnrld 

ejn'. kJ - UklJ dlfTkMfftt aflf; li)iiQ d|lf, gSi’7 
li(HEIJ ^IklTrrnnt S'd. 'ViS. ApOrknnh wi(tk 
nr.Ei-f. VJrtOrln StJiiip tki III 1 1 j fiy . I aMiHnn, “I, 
I'itiiiwla. 

r. B. TEflTcivMt'^J T^ii »3ICTi T'.-’nr, 3tr[ S-''l 
iniM Ml. Xur.n arMH ' . , J h J l'1<B u ri , ^ 1 "pn 1 

i^’BliitEi:; thEell" ulEti JEirm''rJLla^ 
Prefin i'ljm for refert'EMi'a. Kmfllvr. l]IUiriT. 

CliliO - 

A i^N.Vl" — ;:po DtfFiimiL riTolRD iml FhO 
illfrar^etl Ik S, ilLimtu. ^^l^Eu,^l^n|^ fl TBliiOn 
for only 254*. Kror iiilEh cfloh onler. nur 

paipplilrr Iclllrijf “'lEoav Tii Sinka' A .^iiitnn 
i:oJ lot E Ion Pirmf-Flv '■ toLirEhcr it|11i ntir 

pried I1hl» nf dlNUEiia, iupn!]r^ Oni.1. hiinirrii!i 
of lEsrBJLlni jp ifEt. pBjfttolB,. rlo, i|uei"n 
CK}" tfliinip I'lj.. Jiuom (104 llBoe Me.« 

fln^-lrm-irl. fih kn. ___^_ 

X.W'KfK.VIl'! I'arlirE r|in*rt frFiakNh ilamiij 
fnun ZiiniUiar, (it'lorr. Alnurla. Malay 
\ lrluTka„ RuJiltiigi.it, NU'vrlit. IlrllUJi 
rolunlc^. JkjuaEnerli'uii-i. Iriin'c. ikhixM fknp’i 
Tlilii bfliiwjilPE pilFkvt fl-1'c for fle 
P0»liJ:e. IjcBy f^tauiiKOk lErtiE. I'lU. TciTnnlo. 
t'anuila. 



lVA?^in.V|.iT(>N l(hCi?nU-Ani:Ll!k (FOItIplulC) 
|."u I I', d., IJll iVdII iiiiai.-'lr Itir; liOl) fi4f" 

el til iiiti... UKi'; lirdcr mr.iiti! 

crcEH'Cd, Mekc«TillU‘ BtnujjJiJr Hiii l.'iU 'n«i- 

lOFiL, I 'a Ilf. 

Fli IriK lltiritr H LnnaLi lin] "iiirni 
Other Hlk bIaiopb I" nplitiAal aptjJkBti'Ii, 

tlri'j'rt A OhljK 

FIlKH L'lmujjl »ifliJitf. I III! EHi'ltcL I* 
Bpltroval aivrilJranld. IIiHHF? lluura Bkirnp 
I'Ll., llkia W. (.iJi-liarriFB, iioJoriilo Sprioi.;6.. 

rolprailn. 

* tloLilMlSi:'' jVnlitiiv*Iii c:trn TBkmkple 
preuiioaiEit SVrUa ^putiiiiOi, Ir^ai AEIuIIf, 

( lit raflQ- , 

^^’n.li ^iijgroT.ud. Jc rniHiJiie. 
jTar oL j IkfivvcH . _ F<>rt niHlBi'. Iowa, 

I’HKW 1 3i' l.'nJ!pi| BE MIC* Ffarj?!! fa OU jituon'. 
PftTtiiffe Uc. FiilHLrlur SlaiJiLiiO. PaFiPifc Loi 

AnneL eii. i~'al Lf. 

TITk Uutrrr’Bi idniiipi! Our j^er laL tnf'ltfl 
Inrhulea norlil'p liifiSfHl ilnuBiJ ilmtni: 
Bujflllcgt etafop cvi.'i; liaucpl; BParro irlelnitfi 
from IlnllitiE JflEmrir-r "fjLrllii|UiJte'' hliiqri; 
XHTfoucuJIncitl niiiFi; wHM .\li4liinkatan, Man’ 
ehultup — BJid luuny {jdicfii! t-Vo FuTotH; 1 
iJk!}' 11} centg. to ipfirutnl (xpE'UPBnl'F. 

U. ^L Btiinp On., Berx ll’J P, Port Cl]cf:«ti?r+ 

Nptt T orit. 

31 ,U! N I b'l bill, Hlock lH4«h. ■■.Eaihii jiLIpljoi. 
liiPFlci:. bVfli(<rllur}c iJi'EiiEnr. ikorTnra L Kill |[jnfc. 
i(illllTne[|'t (I'flie, pnckcL H'ari'G fiiainps. I'rire 
fiC VilHl JIliprOlBll. AtlBS t^lBJIip IIUUJL’. CuJ- 

v<ir DE.Vj l’" > I J f. 

liim OA.SI>V 4Vpirl>Kv|pliJ rnlEmktiEt lUi:. 
Mnnjar L rtr-ifl K rii^. I jHnHonnU. dlUp, 

fil'iri [idLi'hvt u:d premium, iltf 
[ic.il a;si* tludlitn WcjL Rrecnliclilp 

Aim, tviti 

A I ll-Vt -t. I — Ftuiii llraiU, Ohilp, rdlwEI- 

b|a. hEtPBdIpr arscl Mexli'Q ill Tor !"■' nlUi tur 
b;iniq|.Ti, ihuibli^ pfrpilum perm}i n|r|troTi3«- 
I'TriJieit SEnnip Siirvlfg, Pra n falin Pork. Ill 
BCAItOhf Rrnf Zrpppikn fllrnLM.ll 

IrlndSlLs iLllium, vralpniiorh iklerEPt. 

PBckcl dlflltilM from Afrli'B. All'll, Uinidu, 
Boiilh AEiirrkru. i Ec,, 4te Eii amnorfll ■pii'll- 
rnnEs. tUtrlrUlp Blaittp E.‘0.. 1A4?P LI mien 

^ve. - n I fOilH l **. rflilf. 

JIAHK TnrkCT ui'luiEunal — Only oiitlil iUli'.l 
BtflOjp Jn llir wprid InrliKleii Ln ' »grpr1tiB 
[Hirlfct'" Ptib' Hlf uEHi (jur nOTlII'n^ . 
i-rrmiirni BppniVHil*. tlilKnlP BEaiup Bcrrii'i. 

1 luna r i T, O ftl iT _ _ 

iMiiii s. prior Eo LOiir, riiir. ll uo rnnl 
Uhl'kC^irtJ, |l'■4iLrr'l llrKh TClall fSiLll.liP, ni't 
f iMi^ J'on’ I oi'hOI Btainin'o. l,jitirBP>ir. tll. 

I-hVKK Tfil IIJil^iBiiifhi. Apiirina]* If witnt- 
I’^l AIJ.i||i1i eif-. ItifJltiriL 44ni TrtEiiuoE;, Itoj- 
|ri], ^ 

-■il> SlJVr l-rrn»h roknnlaUj l^c. ApprtK- 
iilt, 31. KdiLmon. .^loiinL Ruyul Iltilclj, UyiJtl- 

h'li.'ite , M 1 L 

L( 1 \ 1 ’T' — I.4fuT of ihr E'liarnnli', py^■aFrll<^■^ 
pmjiHinloji. a'l iHfri'rrni Hl4iinji!i till* tiiEiTi-it- 
kni;. ATii lnil iMiUntry - uiily 1 li^' Iff giEititiWal 
n|iiil(riirLt.i iiply, vludaii'r HUirmito. UijtlieF' 

rcinl, -S'. ,T, 

a A \ ^litriMiL :^rr, luoiLlkvat iildiii[h, anil Vi 
lUlti'FcnE. of tn B|iprn!iil BpEilli-anti. Maibnro 
ii O ci , g ~i| h] V .7 tSi^Sl _,_l t mriklrn, T. 
L-XlTi;iE Jlmrrs, ul'l 4lHTcr<;nl [io-imkc for 
ilrif Ip Fippruvfll di'nilkOB ri'fir- 

r|a-’ e >. Hr 1 - 4 ^ 1 . EjlHi. nnyA k n . S V- 

tfOXIlillIl T''4el<i'l t-i)nl4 9ii[na lldriLTUlt’iLIl 
Ri-FiglHlr ft ill IT I \loni('itl, JSiitin, 
lutiiL hrlll^k lpiikaii3i and rJiBny nPirri Rir 
.nit tVp (i) aEiprii. Ill up|il1i.anT.=. P’. i^Ecrn, 
J.J.~L r hu i mrgiy jB |., L. f, <"1EV S. V. 

Uni Eh1f^|;iei:NT .M-nriaviil mEiLiMearili 
_nj]ly. Mi l T itle Srnnin 1 iinnmiELt, Liinilcin. 

P(Ut tU'n only’ E'nlTf.l ril.ilri aiiprumln. 
To T jl l^ M 9nn en|.fi1i.^, Mlni^ 

'till! TMJJ’FKIiHXT iir:uii|ij|. Irlgiluitf^ air- 
nmlL rFe„ EHr- H. 11. forlTon, ,aH!J U'. 
F-.OIlIl, [gt>^ ,t nci'-r.cg, (’giTlf. 

FlUTl'l ;nn !fl|gihipfl tn fttuirdval d|>[.Eli-440li. 

4 'luti-r, Til ft -Vi.rth. ilQE. Mlkvanki'c. 

ftTAMPH, Kill All ilItTfliinl. I'iuEj^a^ fb-. 
f.l^fd free. P, (.jilnktr ^ti^jup Oa,, TflieiJo, 
Oil ]q. 

PFlMtl! _ EHTVll/erFaiHt li(j;(iHlfuJ lift L Ur e 
Rtniotaii. ll. I JlFiil }'l rritoi'^, fiirmiT fit' i- Til. 
Ifll^illiE Hmn lllhjri’j;. Iir*[ qllaiUyi fiT n|'- 
I'HOil ii I 'ni: It'iHf O AEv terEi'r oill br- frfli]li“iJ 

, wItiL rhi" iin(UiteEB "PwJ .luynnuEe .:if HUi'i"' 
I bill, l^frnl IJU- [Eh.' r.|!e rnliir- Illl rcut^. 
OuKi^n iickulJi. Im:., Lu^-rrhn tlOl i5vvHj.L‘r- 
j nnil 

Sr. IT. 1^. Siampi, all ilHfcrenF. rri!ii lo ni^it' 
apii|lf«mi for our apfim. nli. trcieirci lErotfi- 
i!fy, I.jkf" tViLfEh, Flu, 

INTMltNLVnONAL Maijiirlm', rUtniu nn:] 
rorrc3iion.lciu;c cxrJianflPH iuiini.>y nOikiiti! i'f- 
Icrr. n rE‘. Free with IHm int.tyij i.t ]nfi 
rilt'd ^Enliipil -HI rli. }T^.'h[i]1nieje.r, Jlux 
Ihi' i rcrjiil ] Irnoltltn. N. V 

I!" l.'NETJ';h .‘^EhIpr 2rE .topftiVaH, Hmck^ 
Eioi dnifiBJO. a? U'in<ih4i, JtiudElon, Mnu.. 



I^IlKt: — U. and fotT-ltfH nrlfa ]|jt, ZID 

dirirrml. V ruauiiieHiuriiTivi'. .'ilH- l■■^ 1 ^nk 
l\ Hrewn i.'o,, iJfUt- 'tl itpiliiEtelil . 

ilo^lPFi. MnO, 

M-tl'l ■Jit.li.Srt OppprliinlEi.' 1 braLi Ellul imck- 
cl Lllieriil. par-kgii Trlun^iclt r'ui^hd Al'fi^ 
»inifl, al-O AMctti lEt.rnuo, I'lnffUaj-. PtfrO. 
Huiiila, L^PfltiiriidEii. pErBituay untL nuincniiiiff 
irlliOtl. Uvcr^lEikilE tor only Ith' lo BP[irtiTil 
rUiEonirFh 4 TarLltiTa oE SEuiiij|te,. Irf ' Mnr^, H^ein,. 

I'LiklAO tt- under ruLatiire fL.tlOl ^4 Ih, 
2 ‘tt; l»|] uULi'FiJ. itlc. tlurtun, MiuEitlill. Keir 

Vork. _ 

M'l.lN UL HP [ F L Paeket frets I 4 n'jirni,aJ ap- 
pllrantiT. lilami SEumpro. El 1211 triEiild Llrlte, 

SrrtLE lp. tiV ii rI i. ^ . 

liUlli UHKPUHI'INT Slalllpi ?j(— lltiO, 4Uc— 
lEUd. "Ill': dEsu iFiLeKoii, jjnitliHi onil adi. 

John f..r^f._ ■ j_j A>r Iti k I'lm-ii. V nrlt;; 

JlARl^ T'rcOiluiu Lt> KEiELrenyl dUpILtiantJ. 
HitlaOdn l^F.niimi <"n. r l'Br*utta, Kam. 

Al,b IllETtirt'Pt Hrlliib coitmlfllT 
[rKHUUcH. LariTiilii. UunClKiy Ptiolo, 

I ".111 HifithTlh. TNirontu, , 

Tl 1 KS A-l-l- V . UflLaicon i«t coQipletu Hr Id 
d[i|iruyii] A[hLil 1 riPt». ^«l{[n-Ln bStiiDticD, 

VlFicEaftil. .1 

Sij.tltOli l^itierln aiiafce trlanRlc, aUo 
packol ST diftitfrEU InnluiHnfi-; irbaitsL Trln- 
IJaiJ. Tti L - 11 FM'urr. IE 3 fil(irJitiai,i, fonitOi Inlnt. 
MotDi'UO^ 4ltf. — kU for Wily "'■ iq apjirwil 
Hpplicanli. II, llunlitlkiif, Jo n I jim, S tlun^ 
l:lAllX i'aih. — Slampa. tirll iiut rili'k^l 
partaetd — Approial IhhKb. I'lIttdOn, SHTf Waiil 

hTt Ti H EreeEi HriKihlyn , N. V, 

^CiMtKO TjlfliGt tiilinhm |h.. .1 ibi. 

Si, (HI. f.iJiJiJ balue. Mitabm On.. J512. JN'ortb 
liar] no. rTtieint Q. 

I5i5:i Ly IIB .VTll> Y- V EXmi A, OLTren, 

Mwrleiwenler, AfRhTTalatBn. SurlTum, Allcn- 
.stiirlri. iF^nuEno. ll^iJiin, Bni.t fl C. AHmi- 

luteLy free to AppFovjil uppLLranLi eneloiloF 
Tie VlkEnif Htamp Oo.. l^hcdpilvflBii 

TEjty iSi.*tlr.P. lltOftHlsn. N, T, 

HYIlLJ I'OLUjiioiTLitrativo iDtl T14 dHTcrunl 
|T, Je 4. ]Pir[iniJ.fn; «Brlr l«llp*. llliTh viluea, 
imniueHMirailiKii, jiJrtisiili. pru'i+Jiili'iH. bphLiI 
delLirr?', MuaLiiRtf doc and Et!tr|i4i4!ii ntlaioe- 
InK ut'er JiSn. All for ic tit i(EthMJ*ii.] ipLill- 
I'nnEi. likTElmti'4 priori let free. Ooriiiit 

KEgiPlP To, . llrEtf. P. Ciluu.’tinter. MiOlr. 

Il’^ A'iiiii Pit ft BitibtoH ci.llerLi'r of Ehe older 
tyiKs <lf sluilJti* dcpid Itk’ fvf my lhirt.luclisry 
peln-Elon 4nd iwriao Kiaintta with talaluc 
bftillci of over Sl-'1ETj flefdFirri'! t"l plktit arCLi-ni’. 
p4iLy iTititVi'Hl rcpUndti, J iLlru> imJr Itleb 
I'-aih iirLfei fur cdllefllkiiui- l41e for In^ 

lornfuiElaa. Adilre^B F. Stflln, UepL. 1-L 
N. }tee3iiy_.Ur, I Clil raMo, 

‘iCLtr^TltAtl'TLi IJ.' d. Hat, prko fjOt. 
lurjid ruNifkii; r. price lldl free, StACLlBf 
4l|]iliHirip. 'Tkli* t^iif^ Biiw N. Y, 

OMTKlJ HEotstSI..— emvEilrO, li.T rCvflnuo, 
TFQ rij:iii[iqitH.FittU'e ^.Ig' yJit'll. b'rtii] 

I'iHi Tilth i^treet. ttrtmkTvFi . Y . 

1E3UTIMH Ami rri'nch Ooliinki, StI ilJlfpr- 
■■fit dG Hkh B|'|irvhaliP. Iludiun Co., IHftlO- 
lielii. N. J. 

Vb;Ml.';X ,\mt ZnniHsir Bliitni.!! wJEh SI} 
illlferrra ntunFrlr-; -'^7- wMb apEiioTali. Arnnr 
rjlmnii t'o , l^Ealnti fl d . ^ ^.T 

1IKE4T Omt Fvnj, ■ piu-oL a E3 Ln AipGrlca, 

F. lin' iiJ^ i l IT fin winit j:(., l^bilaitclrthhi. 

I'ESNY .tpEtrLi' all, -S.ODO ,SiiilBk. Con no, 
XyqfiBs. bLI.Frla, elL', AL*o JY.lHlU MrcroRlnn 
i^f._ lH|llarrlle ITTiJiani^o. IT UnI IngEoii. YV. Y"a, 
TlilH -4i! wnrlk lf.It. If yorj soniJ tor out 
ii|i|iriiva]i ftnd buy fUm uorih 4rr moriT — latRii 
WttfltlOk of |T. >5 BUd fiirrlifn— rtijiiofiabto 

tirir-fl... SUnap Co., IISI OElvo, 

rtL l.crffLg, Mit, _ 

PACfCRT neniitJful rilrtorlal araniod, 

liEnjri'^i IU|», nr thrwLant. AN'twaj appii[-in.ti, 
lianiry 'TpciiId, Jki'Btur, lud- 

ATTTIAOTIVK .^ppmvaLa refl^n4hll prlred. 
lie feretif ElunlEipjj lilU DaufoitJj, To- 

ruLEit, JT^hailii. 

I'’0]EKH!?f Rr TTnlfeil bitnEc.4 liilstoro ♦1.41H 
ptf pound Iflijoul liJiJUJ, Jianqple Li — 23c, 
.4pr.fnV4l» iHhL. KtoiB[''i, 1 !e2a tVfl.vhlnftiHi 
]5i->ttHU _ 

rrtEL— 51 . 11 ft TT. ii, pftstftffO Llnetottv mO' 
mnrla] frr%A IT y.iii wrll^i fur i.ur U^l paci.'. U' 
lujil rated Drlre-lEgL of tk S. ftPil TorrEitn 
iLcLLiiiiaj aUr. Eliie R|jnt[ia nci qppruvnl. 

N-mr l]LiyaJni'i Sejuup pq., l.1i;2 f'tim bit., 
iil. Louii. lln. 

ONITirtl Stalgif Binmpa ofi apEtroh-al, 

Holier, JJij riymuuEb Bide., AHnnudnoLli. 
M Inn I'^ol a. _ 

.'tP IJIT^F. IT. S.— IS CwTQJueiiniratlvfl. Kan^ 
aft* HiiirEiiircc, etc., efi HEtprrjyul iipptltiiiU 

Ilk- Slqitiii Shop. SriJl Uotlipd BldjT,, 
^. Uouli,. Mil. _ 

FniTTHM 15 Plrtorlal Btiiiioi. I'untJu;# 
;k. ItijFffFrs, linUi'' FeurUi, Ua.H'Hyi 

1LLF.<TTEAT1:Ei AllmEn herrUrtff tmio 
TliiFTI^ lij 4Ei.rirOL(lt muHli'imlg Pm- an 

ataHT[i». i.i4i*F Mwjin, LtuniarK, >Eeit Vofk. 
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POPULAR MECHANICS ADVERTISING SECTION 



SOAItTE ZBUDH?Hn ami Ulantle. FtmcjUl 
Kusalll Kepprlkn jlaiiio and IteiiuLlful LltH- 
iiiFjEa almuiJ trlRnflr^ hIh? liLp narht't at -'i3 
t] |.lirar«til tLamcii! lucludlnit Ai!Bri*al>an rcRL 
value 3Vu]. Ithopal, r>c. and lUufl- 

trated Hit*—*]] for ie to ajiitruVi^l ippU- 
I'anLfll ^Vorld^ VV|(j0 Stuiop DdOt dQO, 

L'amdenj Nuif TorijL 

[J|lY«i-ifnt. li-LiLaluiUB oi'rr 
SI.Oll. and ralaJoEUd, 14u. .VgriuEn Shu He, 

Snit f.atrp^ T"tah. 

I lunar cent, appioval 

appi IcanLi. Harlim, f-[Q7 Mar»hAa|d Ave., 
rMffaaii. ] 

AlAUMOTil JUttfOi PiclieL at rare Eiaim>t 
foT lUc lu aetlOUl appioval applirantaH 

Alio laluaMo frre ihremEiirni wtlh Bitty Ic^ 
iHtlon arierPiAnl. Otrf itEIHIU tre btCEir and 
our icttJcc !i dtlTtianl. ra.lr-p|ay Slump 
Hcrvlra, 121A Dtowulritl UltJ. . l49 AortLiii, 
t^al I farrni a. 

ISO ti€OI> STUert foTflian gUmpi, 3c, 

HtanCo n. TJtnitix CWin. 

""'fi'SK Approf^lii yuoh rcLiueit. Fml 

lle-p^hBtK, fitinllry Aif, , K Fitllvil P ^. T Ij . 

L'NltUlt IWnipi — 40 Ullfure-nt with 

firlrellpl I Qr. H'l'ldouherc, ItatiiciA, .^tlch. 

ft^RE COINS 



OLtI Ni'aiiledr JOU knuw Ihal 

roLn callrcliira Up to tlQO.tiO fur carta hn 
IT. ifl. nenli-t A>ihI killfh iiram kuiat fOr nHi 
raio coIubT W> Utlj’ all kliuU. Htpd 4 p for 
latufl «»ln roldtr. meitrT murh profit |g 

you. KuinUcuitic Co,, t>ct'T, KL. SVorth, 

TeaaiL _ _ _ 

IIP To tl 'kOO tai-h for rtrlMin Jnd]«n 
[vpnnlti. Scnil dkimi for lint of Wanted. 

i ^ J n-fliMy, 8prknc S rM, 

■ FilKK JtureflJti mi. 'iValtBr F. Allieyer. 

Ifai 138, yewarh, N. J 

'IWUI.^N White i-fnl nod llHt Uh', Rrcea- 

clay, tiVajidriitloik. fH'mpr. l^lo. 

FlVIf J^koLlar CtUir^idprite idll and Irri 
Aunlrltin. Csllfi<'rn].n Nuiiicolr jiuliJ half 

and qOartrr ilntUr HUc- Kuiii-3£-rlirt.Eme. 

rtcartHSm. Ctl lfiao . 

SP,EiilO CIH.V^T. .Me^iati, papef money. Cat' 
aitutu* free Nany, BF ftoolh I6tlri. PhLIn- 

del phla, 

’26 MCELV .'iSiOrti'il ftiini 2jj;; Oildehnn. 

.5(iS3. KatLtan City . MO. 

Itt iHFl’IiliK^^T (.'Oina ?■«;. :i0 HiLffer^nt 

’vne, L’Otft fUlehaPf#. IK>i Kdnnju City., 

MiBaouri. 

Calirurnla tcold. yuarter Rkzu 
ik» Srjc; botJi ik'r' hound or octa-- 
son, net of CRch. fl.3Dl Lmve'.t prlHA In 
Afurflnl I l]ij?>tratBd ro|n relalosuo, frpo! 
Tathnoi Cotu Co,. Want Hprlivrirteltl ^fa^l^, 
GET FfiiEU md Piofuure in rollP<^tlnii old 
nolna, Hrml tUc for larire llluit rated coin 
I'-ataloB. You'll he deilrhled with It. Spud 
rnr It rlcht now. n. Maa Mehl, Nimili' 
matlit. Bifthl BldA., DepL. P, Fort tVorth, 
Tex. _ I.ar^ced hare TnIh Finn I n t he LV 3 . 

UfflTElJ* StalPi. Larca cem. tno-ecni 
bTonEB. Elirep-reiiL nkkieL amt harftain list, 
dSc. Thirteen diteii karge cenEt, tl.tld. 

CewRO P._ _C[j<lkji._A a,_ 5^ lue^. 

TCk |.jikij Kuh uakd for old eutPI. 
^laar very talUable. Keep ill Old mohey 
del postftL Send IP fenli for IIIIkEEratBa 
rokn Vakue k>a«ti. tid. OuaruhteeJ erlcai, 
w« buy and tcli. Coin ictehanre. Rox S. 

I .A Ro.v. N V. 

7 1iIKFJ:]CI:NT Calm. M blUi and rata- 
iBil, l-rf. rieahier'ln J]f3 ±ti»nierAeL, Biltl-- 
inurr, yiRt^^Aiid. 

CALJFEtklNI.V ncilit futftrtrr 'nkisc. It;rr 
nliB-, .Site; 3c pi ere and. FuEatuBUfi, lOe. Nof- 
iiixn ShiiHa. Suit f.akg .I'lnh. 

ANCIENT Roman eoLrt e]aKi1.rtfld with Uit 
of Emperors gnd catalor IPc, Oen. 

^Jar RjiitJiij. la. _ _ 

lTN'lTlb> SiBtea whltp rern. ami bar min 
aelllnK prfra llvl lOC, Asirf, Bui 433, tklUjlho- 
^ee.. tihlx. 



CAMERAS ANQ PHEITO FINISHIftG 



CCJYtPIjKTK St wit fif neiF xnd ui^eLk ito- 
mBnllC ami Itnported Hill caniiTai, luovlo 
rmnerai, Icn-^cs, an-(i«*or)rnr aupplket anil np- 
t|r.el AOl>ll^<. tit inOnEjr aaVLOif prlrVii. .Ml linked 
In out new linri^Ala tHwh Jiiit olT the preni. 
t4BiU free. VVtHe Cunlrxl: t'xniera Co.. tiltP 
Sfioih Wahxth atb., Dbpl. P11-2K, ChlcaiOi 
ininota. 

ROLLS IterolopnS-^KIjiEht BEuarantOed Nu- 
honitT print I. two Nu-lioPdcr onlariieifieTits, 
coin. Clnnt Snapahutx, Inc., DepL A, 
grrm Bar. tVIrr. 

FILMJ4 Hovrloped. Two free rnlBrirmenlB. 
8 xluii printi 2'ir troln k RenrinU each. 
Ha old Film Pcrrlre. FnlonvLlle, \fo. 

TlllAL fMfef. iioli devitlepefi ind S pfinii 
jrK. Hcprfnti fir. rbeto cah-ndat from n^y 
netative lOc. BcauElfut HI-Lnrh enlarFlrWimi 
3^. Voung Phnla Service, 1(13 Brrtha St,, 
Albany, N. Y, 



£11 llL’PHLN1Y4 !JpC. Fllma dei-Bloupd two 
[irlntn earh nriXElye «Tic. Stmilo, 411 K-J 

Oyerh Lltj iTi Irmo. 

,Vf,tK.E ,^loney in pbnunEtaptiy'. Leurn 

quJi'kly at home. Spatr or full time. New 
plan. Nolhkng like lE. EiperLelKe Uimrrien- 
rarr. ,ynterlran School of PhetPKraphyj l)e|it. 
Jit.n, 3inH -^llrttlifiih .t^eniie, t^hlrs a p. 

TWO rry^tal ttlEde unlargL^mentB free wltli 

HTtl null 2.3C-. ^■|l^ltOfthot>. 41I2'J Oriole, 

I'lilyaito. 

J((iIJ,S. prluted. 33c. Mall 

Vmir nilpy Eo ETie IjlitEtU and RulL 

dL^icJoEied and 3 good print 1 guaraktiaeil plusi 
free 3x10 cnlangcnienl CQLim'n enLV 3,le. ite- 
prlnla xnj nlxa fie each. Ocppeif StilEllOl, 
Ikcpt. 1:ti.i Den Maine*, lowi. ^leniber NH.V, 
F|I,>|^ Tkerdaped ^ per roll; prlnlB 3 e 
eai'h. A n1l for jpeckal hi rutin Itat, naanoko 
I 'Mote Fmt'Hlitnff Company, ISl Bell Avo., 

Rngnoke, Va. 

lot It l''atprlte kudtk pLcturei ettlgysed, 
hIeu 5i 7. lOr. Thrpe fer niparter. ™in. 
Send best uegatltei tAlm> tdilay. .Addt[>si 
Tlarmer Photo Lab.,, Enlarglnj! l>tlit. S, 
Pen a ialnei, Iowa. 

INCOYIEI From yuur ca meriL Instead uf 
tiri]''?. L^jW nijl hpme courne teoehcB I'PU to 
make phnEographi for magaaknen, nrwapapere. 
advaitiaern. Trcmendaui demand. Earn 1 ^ 41 ] 
inonfly wherever you Ilia. Free book. Pnl- 
VETiol PhotogrxpherB, DopL. 104, ID iVeal 

n3rrl Jiit.,_New.. Yarh. 

IJ-tVE Top a camera T Write for free, 
cam P la of DUr big maRaxIne, ihowlnif boW 
to iiHitie heEEDr plcturtB and earn pmnyf. 
.linerlraD Phi>t,:igraphy, IIQ Camera llsuie, 
IEg<tojaH IT. Maai. 

MOTION PICTURED ANO SOUKO 

EaUIPMENT 



lE.ISS Baraain heaiJuuartern will nave ypd 
tn'er pn 4 brand new lOh ft. eapaelty 

Slewirt-W'amer 1>1 mm. moElon plrltire cam- 
era, four Jpeed Inrludinir atow pmtlon. lung 
runtilnn Bper:Ll. Jlrnrl ulitht flniler, with wi- 
I LT|irLii..r caJie- Fyeh eaman. Ja brand new and 
gUiiranteerl, PrllC4 £33.7.'. Order .youni nn a 
ll■qrl.L^v liirlc hgil^. \lnno flltn, IDO ft. 

ruit-nllife, fTta doielopknff. $3.30. llaiB Bar- 
ItainEmiJI No. 3l3 In ready . Bundreds of 
uMicr kuna Inn, Write tn Vgl ua Jleadquir- 
lern. Beta Camera CumpBnjr, ITO W, Madl- 
R(in Pi.. Chkearo. III. 

I'lM.’H H.llUJ.tlNft. fn»j«rt*)ti 1,1. (H3, .\t\y 
Irngdi nKnetty lartOdfl Sc FMt. 1 00 tt. rhui- 
IJn-Felh Jtlekejf JHpUi.e-CHii'iijihi' noiupNlv' 

ElnrEei I’l.flO. HI a feature^ mdrit. f-tTitl. 

l.k-t»- ExiYhler FI1rrt4. [.'ihrinniaii. Onio. 

iVtMlLll'S drealeiit "M'ahtlon INay'' Id 
3fSl. itH'wi 3 reeli. liujii or puir-hire, WrlEe 
Henii'wway Film CO-. 37 t^hufeh Rlrcet, 

jEffltllll. >tHVM. 

IMliJE li?iDin, Hmm Baruain ELnt?. Ail 
aa)ii|ile 3-V. lipipe ilavLei. Bai 33, EasLun, 

1‘rimiivlimiltt. 

,tT,L ^Izei of Rlmi, I'uul [i rneli t, hi lent hOkind 
llhrary. Free I'alatagut' and llliraTT mcuili^T- 
nhlp. Mogiill Bros.+ IQIl-J UoBtOn Road, 

New ^orlr _C 

C.IT.liAHJ— ruiin paiilldrn, Ije nleUEp. TSc- 

ter FJlin Co.. HHn.ry. Ill^ 

FJL-MB. Bill ft- 33ff; UnL llleilcll, Lli3 E. 

3t3th. C'HlIo. 

DIME Itringi tdg eaEnlodue Itlnnn, nimi 
and two "rnd"' tlllci, Eailln PlluU, ik‘pL. 
til, R a leihjj [11. 

LE,\RN .ilolLun pli'lure tbeu.tr e bUhlneKS. 
tlatalog. Thealre Tn^titirLe. Fdmlra. N. V. 

W.TS'I'MINS— lEreJik i"l.4ri. ntfll. ft. 3:jr. 
dri^rr KilniA. IfPili nichland. 1,x hrwrtHl, O, 

“ ia’SiJ]' I ’ I LAI rroiKtort. ituoip for 

Tfnte. H ot No. 0 . Itiweckxle. Kani, 

‘f 1, 3.10 KlHt Urlelnal |tl)uta|ild.y ttory, 
tiuir Bxle'* [[i-nartinem aoIiI unknown authar'i 
lirst ntoT? fur iliwa gmouiit. B'e rerlte 

c-oiorlalit and BUlniiEI to ttuilltn iturici for 
talking plcturen. Being located JP Ehn- heart 
ut itioUnti Tiirture Inriuiiry we Icpow produc- 
tion rc-uulrrm^nti. EBtahLIshed 1917. Free 
iMialcttr. I'nlversil ^nenirlu Cnmnany, 3'i i 
Clever Bldg. ■ IVentErn and Sierra VL^ta, 

UnllyTnmd Cal If. 

rkATl heel: odd r^^ti kqc 
nluB [KiiEage. Llila 3C, iloffmah Film Setr- 
U'c, 31 BroaiJ. All.iBny, N, V. 



BUSINESS OPPORTUNITIES 



t'l,.\STEX ImluBtrles oETeca Induatrlpui 
m?:rt an atiportuniiy to atari a tmilny-a uf 
ihrlr ewtf. jtianpfarturlag urt eddiIa, nnvi'l- 
tlL'A, gduvenkrix ?'te,. In Pla^tex and murhla 
Imllallan. iie material inakca $1 irtlclea, 
Uurihet ntOUldl fumliitMbl tur apeed prtiduc- 
Elun, Small Iptontinent hrloga hlg retumn. 
You are juiL In time far hlK 1Q3| bu:*lpehi 
nuW rlartlng. Wrllo for Inierfhttlna himklrl 
makled frer. PlHhlrt IndOntrln, Dept. ,X+ 
W a^liEiyt ati^ .Ir r.. New VorK. 

SELL n.k uiuii— New u^t hfillip* iiii-r- 
rhanril5F. rlreulurA lEifiidlCil, Write, Sutierlur 
Special! lea, SpringOrlLl, 111, 



LEAHN Flctlblo mDld tnakitif UAlltg OUf 
Kuhlicrllo rahtpoEilLun. For lEnLni all laLmlH 
nf Biioldi, apply CclluEex with bruih making 
Iran I parent dtni, .stuniLi 'iUO F. HoAlitt 
water, Lram Marl 1 killing femput.i for novet- 
tlfs. sljtue*, <gniTi‘k produett, estcrlnr and 
intij-rlnr woril, rte. Bl b 1 n -proof. PtOilum 

Idkll glo.iy iHfieEpl.iJlne puLlnhed marble. WIili- 
out uuubL. Send dime far LlleraLure, Bub- 
licriEe anil AfiirliklEMMl tainpLej. The Oiiwalt 

Iniii j[ ii Ee, fi ray ting. Mlrh 

(MSJI Ini'omn dally rn-itverihit mkrtara at 
Ibuiitr, lieplatJrLg aulogaanR. lahliMvara, etc. 
OulJit furnlilienl. Write Sutlnkle, i'lilei, 

127 MnrJi:-n. Inil. 

PltoFII'l^l (renrrpuh, ripandllMl. rvo lu- 
IkKIru;, Men, wuiiien, iEB:rELlng fattil 
■MeArHikir CTp., Peak 3. Butt e , Mont, 

N LED Wurkf mere money 1 Itundredi 
pToirb. money mahlnc opport u nit lee, many 
new. 31 [KHtpaim nefund |F diaaetlBheiL 
Entorpriae Bureau, Dept. P„ Towar, .^yra- 

CU1 E , N. T. 

IIMI ,MUNE¥ ilaking Ideal $l.1ia. Adami 
.U^aLyi I'o., 2 e'h> ,ldama SI,. NewEnn.. Mub. 

FCJtNITTItE KrrlnUkilnxE Mt palnElng; 
Ikaitdnnan ihop, siart ynurt on nearly noth- 
ing; i»oatky all Eirulll. Joltti tlraeeSaini, So. 

Ninth Chnaiklhhla. Pa. 

sUCCtlED \V|Lh ywuT proilucEf, Learn 
bow. FnrtuulaB- ProceHiw*. .inaijllfat wry- 
ue, (.'ala log free. R. Tbatl}' Co., warting- 

(art. D. C. 

FkKE PartiruiarB your muriy mallnriter 
oj|i|hiii,(mltlea! Mexrli.m 90:111100, 

tViN'iillauh. dull' a g o. 

S.\LCH.MAN.K.iLK llVho hiia huklt national 
oi-giiulxai lun wiiOiB Id eunneet wlEb. m proddrl 
ulikrh nreili. nalknnal ilkytrLimtloTi, VVUI In- 
rciL email ctplEal. Wkite ‘ B. W. Caldwell, 

lin:Hl THirlld .U ' enuf. t'Levelflnrl, Ohio, 

EAT4N1 Start nror Made eiehange. Ger- 
man machine und mrlliDd. Kell, 1^-0 German, 
_E^rlc. P a, 

i(T.\RT W^i lilghtr HralkD mvrrir lii^ 
oomo makEng lPLLaT"i leudlnn inarkaltleB. 
Ilrivo ulhcri Belling for you rver>Titirrii, 1 p- 
E cm! Eng new famiula VIeIi. valuable Infar- 
niatlon free. Aliller, ChunilEl. 17 US BP.M, 

TafopWr Fla. ^ ^ 

BIG Muney for you. Make, tell prknling 
run. Tromepdoui market. Learn quickly, 
ftdiaungly egij' wipyplghteil pciices*. Snecl- 
mrn« fur stamp. llUgbui FiwIuuIb, 4l Allamt. 

Termen I’aril. C1ii.b.i. 

tub P.lfILS Meney making Ihformtthm, 

I (If, Home tnilustrlei. IrrlngEiin, Nebr. 

.MAIL IkUcr ixjok, £30 paged, telB tiow 1 
bullE (lO.uOO bulimias. Free Information. 
Authgr, 7A»1 K. 1-Mh, Kanma City, Mol 

TO I Ml Weekly, tlrcw fancy "IVhlEB 
fliioon" muRhnHHiiB in ivllar or hhed. Firo 
tituilirooiEi lienk lelli how. Aiueriran Aluah- 
riHND IndiLBtriioa, Ltd.> Dept. 2 IS. TDronlP. 

tlnEarl o , 

E!^rF1lT Will fumDh luperlnr formuEBJ 
I'T IpfarmalLon on any line. Write Alodcin 

ItE^t^rjii Hureau. Rnr fik, Chlrigo 

IMTLNT Your I Jen. Illlier ullmi have read 
and pruElLcd by our free buok, "Untw to Ob- 
laLn a Patent." Fully cxplaliu many Inler- 
e>1lng potnlH Id Inventurj tmJ flluHtralcB 
impurlanl merhanlral and cleelrlcBl orlncl- 
pli'j With bunk we uKn send free "Itn'ord 
nf Invent lun" fuTra. Prompt lerrlce, reaj.im- 
alilp feth, di'ffTrnk psynienli, thirty- five yeari 
experitmcD. Arolil rlit of delay. Write lip- 
innl Lately Ep: ^Mitur J. Evani Co., Itegla- 
liTcd Pati'nt .KEEoneeyi. 6U1-B, Tkttor RdUd- 

Ing, lVj:<h|pelnn. Ik. (' 

START Novflly candy facEory at hcinc. 
^Lake eiacl Imltarluni frulti. (egflables. etc. 
tUg ileruaiid. Fjixy ]eB.m. SaiAplf forf-. 
lU'Juii bos li.(Ht. Nrtveliy candy Faeiadeii. 
iriMi T^inlPk Hi,, \ naeics. rAUf. 

FHKl-l I took i mau order httaliieioL iitamp 
aniuctiatcd. DuDen Herald, SU Llhony 
Street. Brofiklvn, N. Y. 

Mail (Irdur aelLIng — Ten arlLcles on ten 
dllferont huilueftB liscji, copyrighted + Start 
right, tnntlnue profitably. One iLoklar, Qeo. 
E. Ci!H'1dy.__lj(ifl _r_lf1h .Vyo^ _Now Y o rk. 

BIG F'rotlE" In hen^ailoh^il wonir-n'j «lHh 
heauiEhcr. Guaranleeil formula dolUr. No 
1-apLtal, nLBrhfneiy. Dr. Ilnyhur'a Lahtira- 

hirv. Bny fUD, Suinmllle. N J, 

tiTK,\DY InemiP' rnnm rlralnrd unto oH. 
inatrui-iLnnE 2dc. tatematlotial Agenty. Gtn- 

cjjin n il. 

‘ I J 1 ttpAlNs^Palnl ipray puttlL. gaaoltiio 
engine rlrlv<-. Term* — trial, IkJmlck Paint 
Spfjiy LEfbance. Itrn M2 Hi. Troy Ohlp- 
.VSSIS^ANT .IdreilJhlng manager. Lady, 
genlirman. anywhere, for mailing cOncem. 
M'rlle Menrur Cu., US' liVest 48lh 9tr,, New 

Yurk. 

1'lit.rTos Without negatIveB. Build en- 
larger. Plant fl.TIb. Ip format Ion Idc. FpIo- 

^ aft. LtiXan. (Tah, 

,VM-lZINt.T Mnn^ mahlug opiiorlunltlrf 
Llljsrro.'it'd, lOC. F. Tbi:mpson, ttherliLan, -Orff. 



POPULAR MECHANICS ADVERTISING SECTION 



29A 



<JLt> a [Mirk rlwppi worth 3t! LirE'c 

cmon-iitijf Tct^ulliM. ThijuiuiilB Winttrd. Work 
vourjtlf or him uh^niplardri- InalrucHijn*. 
lkO«' [a niillwt, irll. Ship, Srji; coin. IJiiu- 
moffinl Tp. . PituMLnir, Ohio. 

fin your EoddS. jHlitltA, fcU 

ihnm. autrintceJ rormolRt, apcolul prir^i« 
TeiJfl. CdtaloEt firo, Clhsirit, ChemiEt, 

ni>-l7l)2 K. Bflrtnff. rhtfpLjirp. 

SJd Monty jiruwknii niushnWIOR, Cflllar. 
IhJ]? [»L«ceH, l^up]ill« fumIjihr'iL l<'r^ biHih. 
>lUiihrj>oiQ GraH'fn Aa.BD[;laLlaai+ 4Sl'HN 

N, f'lifk, ChK'PJit i. 

~ KUbiE Clroulm imiL Itiforiniitluii, MmiII 
onJLT busincsi. Si amp L&iJ. Buck- 

tiiin, 3T7_ State, Itnsl w i. 

WIN TlmuiBniifl cun hi StllJ Tucniit. oon^ 
tcsli. Worlil tlofiltili IStiEUlhti VS^;iL ]7lh 

N. Bcatllfl, 

MaJXj OriJer ilruj: itgre- Lpet pj jcrpply 
your tIruiT staw wkBtJ, JnCorpintloo rlyeni 
iiBion «npt«rlnlH. M«iuon JJruf Htoio, 

Thh-niiviiio. wii 

■SCllKMKft," -llllaOfe. prInM 

RftwinBi^lf ■wlithcti. BubicrllHT rotnuts 
110,00(1 IruiD one; ancUirr Truiu 

Ihrco, Try It [ CaPT< Ulc. itpHlal : fl niaullii 

only JUl?*. 

1(100 WAYS To- Malin 'Mone-y bonk, for- 
iDulBS riuL t»(|B lerrtU for «voty nqiinutnc^ 
lurins lifiLS llJiihiip Unlvcriol, -Hliii'-r N, 

Cent 111 I AVO., Chi a go. ^ 

JUU E'mrici. Ml'II woTchu, fount aiti rKonk, 
Tk^T bludei. [noth ivaHte, oin'QilLJeB, etc, 
WhptOSBio CBtBlojf lOfi Haeh Co,. S23 Medl- 
Son, Chirsito, 

lUMb: Urinffl 4S parri of Bmaitny mtuney' 
mtkJtifl JnrorlnBt ion. Ffnart Tlitit Relllnr 

jifl ' Tiirlnf. Itoi Fnur-P^t, ClBreiani l , Oh 

U'lQ Aloney H twiTne pUt|pj{ lulo paiij, 
rFfloctciri. loLrmrt. r-tLincIcllDri ; by tii!w tttvtb- 
<Kl: oIpfl^Eon^^o Outrus furnlNhed 

Gunmetal Co., A vt . N, Pw alur, III. 

INVl’^MT SOrnOthfnel Soil yoltr Ibfoli- 
tlOHB before mtentlnit. iVrtlo W. T, arwoo. 

Itarriattr llhltillnif, WRahlnaton. D, C^ 
MAMTt-*ALTCnE— StU your own bOver- 
tfcoi. extrkctJ, tkhcllrs, bospb, pcrfuinea, ole. 
Fren booklet. Truwiy Labontorlos. IASS W„ 
Grand. Ch iena p. 

AHTrFlcijvL Marlile aanUiry floortnir, 
InstritufJonB eoverloE Tcuod or cemont floorlnE 
^ inrh thloh. Orsproof. bJI colorB. low i;ost. 
OrnBruontal raBtloa, ronrreto pluler papier- 

maoho dpcoraitoox. rar^en furntturo, itato- 
Ary, Oailfalt okplili. parlj{;u]in itnd HluittrA^ 

Tlong free. ChrlB, aiahler, ^'IragtH. JN. Y. 

CUE MIC AT# liinert uui TiimUh formuitJ 
and irttfo lerreti, At1 IImb, Lfjiti ftee. 
W, U. CUnumlnri,^ Ph. D.. 2SS (^pidto Ate.„ 

Srriniiir. K Y 

C£lAHTEllt4] Dels, wire: belt. rbein«it{ 
fr^a forma, Cplcnlal Charter Co., Wllmlnir' 

(□n. Dp], 

SELL By mill, liwkf, noreitles. Bar- 
PAlnal Lirnre prints. Fanlculao free. 
_|t, EjffCi, 113 a 8, Tifurhom, Chlrago. 

M.iKi: Your pPidunu. iiinpky anenti 
youreilL Toltot artieJ+a. eiiftirta, 

Wb furnish orervlhliiE. Vatiiahlo iMJok free, 
NiLtliuid] EHrlehl.lilii' bBlKKralurlnf, lOAO tV, 

RronrJ. ’Rkhpkfinrh Va. 

LEaHN Account cpHtftlnB, aiM>d Inmrne, 
iiiilrk rfBult*. Inter^tlmt iH»k[et fnin. ^i- 
_t lonal Crillertnn A ^Diielatlghi Ne wark, Ohio, 
3tAKJrl: ArllUcldl. marblo. enhirfol Bloisy 
illeA,, no imtuitlnn: nuher our-ntiny. Novel- 
t|pv, tniklelupi, heokenris. flnpis. wbrtEipoeB, 
llsrtl. inctpcniho, 11 reproof, enniPcLs vrooil 
Iforret oeinent hteUtoilB, AmAxInjl aainpLei 
■tr, John A. Btyn, S'iS Crrinito viyia Arcniie. 

Lna A rig flea, C? s 1ir, 

KT.t iIt Lltllo hu!!tnB9s onywharB. Every- 
th Ijiy futnlBlirrl, No rAnTRcvjna. >rAFWoocl, 
PM.9S3 Broadway. N’ew Vurk. 



TCLeCRAFHV 



FflEEr^BidEo end Mnrso Celesraphy bonk. 
Lram eoile Jn ghnn lime. Neiy easy t'gelhu:|. 
FlabiT Elujctrle Cnippiny. S901 ItlveraLdo 
Avenue, Clc^iflatul. OhlOL 



FORMULAS AND TRAPF SECRETS 



SUcitKED WJtlt ynitr tlliKlurls, lieim hnw. 
FnnnulaB. ProrciBeH. Analytlml jct'rvlr^ 
Catalog fri>ft. B, HiBiiy Co,, WinJiljjitnn, 
D. o . ' 

Mlt4#EU'^ Furetnnst futTPulaa, Ehcriualr-e, 
1nvX[M'h- Ire, praetli'able, eorrect for (ruArari- 
Inrd oil ElneB. PunaBtfpl EnuMLifne* 

lurerfl UBe no Olhm, Leteel Intere^tlnH ||t- 
freol Miller, CheoiliL, ITlfT-FJ^M, 

Yam pit. Flu, 

TURK II PHlfe^B lonal ffHJt. fomlulwB irlth 
1ar£e aamplet il.nn, LabcirAfpiy, 1411 Flnt 

Are., DgMa rnL rAlif. 

TimilMtHdiN'K. SHoIutpi J ri t ; romiuta 51-0(1., 

^rtiErmto. r~7 Hast i u rtu, Bnwritljn. N, T, 

FOBilT'L.Vft, 5ltr. LaleiL; Nesl — Why 
pay morey Jnleirnu!Ut>n 4 l AFenfJ, CinclnnstL 



PAINT Reraorer. A wonder. Maftikfartur- 
lo£ coat EKle gal. Fitrcouli him. I’etrln 
Hon^chuld,, 42' N. ILIIhoLe, IndlahapOlU, 

] Jill] Alia, 

>IaKK — S ell iirnilnvt? penifte mu.it buy, 
ProQt 1(10(1% with our !Man(er ‘TatinulAB. List 
free. MapueI Analjrla. Tlinrmo Works. I'c- 

orln. 111. 

NLWJ'lsT Cuorunteeil fprsniilAa. (laldloeB 
frrJ:, SpMlal niltes. Leads, tilh^un. Ohein- 
im, Bn-l'n^ y. Uurlnc. rh lraj.-n. 

ANY KoFinula three dLinri. ur moiHY 
fundgii, (IgK Labors t pries, Taiima. P'La. 

LATEST FunimLid f^t^ almos'l nny iirepa- 
Fstlon. PaTtb'uJaru. CheoiltL South 

( 1 ^ 1 , (>iiftaha, Xehr 

FORMlTliASr Pruetlcal planj, Partleulara 
freo. M’Kolter, 331 HamlLton, Ttnmon, 

Nc tf 

FDIIMr'L.VS. All hlndf. GimnnTerd. CM- 

jjr ff T rep K emjrp._ ^1 , rJkrMr r._ I l.h 

3,oan FCiii^rLAtij Faets, pToeeiisei. trade 
srrre-tE In Dr. Brown's Dppk pf FurlhulsB-— 
:{9d panels Price, pojipald $L.0u. Ogltrln 
Publlihlfiji Ca„ A7 Bus i^lreet. Depi. 2^^ 
New. Yo tI l 

i'DltMirLAH,. Uujlneti ptanj, Lltfraiuro 
frer. Belfort. 4(1(2 N. Ke« 1er, ("hiraco. 

.MAKE Yuur pwn prodUets. Kruiilny agents 
lonnelf. Toilet articles, soar, excrsiita. We 
furnish everi'tliEnc, Vhluaii'le boak free, 
Nallonal SelcntEfiu Laboralorlei, lSollW„ 
BroBd, R IchraotiLi. Ta. 



CHEMIBTRY 



tVOXDERFIT. tHTw. ineelal rhenilejil hM 
and valuable eata!o|£US, Stnd Ip. nipo-ry 
OF atampi. Kcmkll Chemlrfll t'oi^iomllon, 
I^IR .Tohmnn Rtrert. Brooklyn.^ '. Y, 
FREE I Rook of cinerlmrnts and stlsnce 
eAtaioih. A|w frPBl— ’'SrlemicTrift'" IliBlfa' 
Bine for 0 Iflonthil P- 5(143 Beoard, Chi- 

liE04. _ . 

CHEMICALS, LaboratCify glatnwans and 
apparatUB. Catalog CF. Rlolngiral Kuoply 
Co.j 117(1 Mi. Hope AtSi, BortiaEter# 

‘ AGENTS WANTED 



ACrENTS; .Make nrofU aellitig 

olesner. pa1lj.1t, shnmpM. vanitia, tonic laia- 
flivo, jpot remPTcr, cte. Tour naiue (Ml liibrli, 
Pt 4*0 tBJiiple. fftsndaid Cheiuieul, Dcpl, 
B-24. Tlaytnn. Dhlo. 

SKLL ('osiurtici, big cnpralssions. 
teBUltri. Write for proposition. Siimpte, Hk!, 
two for BflUL BaUlwln Stlai Co, Baldwin, 
New 1''nrk. 

MONEVRACK Gal Irtver* (fUfttantefl fw«t 
where wanted — srlling them guarantees ruon’ 
oy whiwe I'OU want It- yeiirfl sp(T6sSfUl 
1jiIsI rvi':' S makeB s^'lllng cosy, F. G, WrJglit, 
4ldl2 Hath S_L.- Tll*^gth rallfi 

AIjENTK^ fiiuBih £ii prlnMl Hantas colTre 
I2e Ib. 4 -oe. van HU aS^r. Il.htl elBo Lnnlo 
14c, Ba2or blades !5 for Ill'J itUks 

cheLrlng gum tSe. ISO iifhrr bpntBlnB,. tU- 
Tierlonca unrurredr-ary. Writs, Csmatlon Cs,* 
1^0. tit. T j> uU. M o. 

NEW liaml nini, iho wtmder couipound for 
garaevs, merlianlri, hAtwry HtailnnH^. etc, 
f'a4h In now. Eample and aai'rits iiropOHl- 
tlon 2ric. Carlon FrudurLs Coinpsny, 1210 
Kat[ m Ft., ricveliinil,. DhlO. 

FJ-Ofi HOURLY With hrw sellout I He ereain 
that niends all cloth saBlIy, riu'ckly, InvIH'- 
IliJy, without neodle and (lircsil. Stands 
1 Blinder Lng. Free samnla- Pcw-N'V.iions CD. , 
Dept. R-744| i^lnF'Innatl, O . 

'"CRE-MOFk“ Crrant alrhisn. Sftirti It- 
Hclf, Bto]ij J(>elf. Kvorj" deiime'lriH Inn fi. 
Bale. Sam pie and OBLalog 2^ Dlcksy, 
l.iihTnc la]e, C iillf. 

14KL1,R Like hot raki'i. Big nrol'ti. New 
Uumlry liMipflakes, Fcrfunih-n elnlheB last- 
Incty when wusiifne. CanvaBnofi, etn, Sun- 
set Liti'iivaiorifi, l-j'nhrtHTilt, N, Y, 

agents — S ell rlrh nuilJty shnea 
Mp. Adflini. of CftHf.t fltl pdire in 4 days, 
nmdlt SJh. ltd. You fan (Eu aunte. Wrlie fur 
rctaloEi and eolllnit placu FjjrluHLe Lorrl- 
inry. Suniplo pair 5UD5, Aron Shea Co., 
ink Court St., Brorklan, Muh^, 

kP^N Wanted at once to call on gtoras 
ttUIi ru>we£t line Belf-selllng he and lilt 
FiereislLIOB. Strong, original cnunLcr dtjphys, 
Ahlilrln. niercuroflirDme, raKor liUdes. hou^e- 
linld remgnl. oti', Automailf Bellen, ,tlany 
hrw' Itfini. l'|i tfi 12!S^ ivFdtH, lEIg CitalOff 
fme, rtv*0[iAr, Dept. S(f-it. lUott B^. Ttoy, 
Chlcc g o. 

H.iSll Paid for buErarnies, !n+wlfl. Sc* 
.SlnrUIr lilinUr .VilYmUemcni on iiige R.t. 

CASH ini'vnie dally fds Hvc^rl na hilrtdrs at 
home. Reputing autopMl1.S, (alileu'arE, etc. 
tiuttlL furn.libinl. Wrllo Bp rink te, PEator,^ 
.Tj2K Marlonj I n ± 

liT'itNlNO Perfume candl-ci. Pure fire 
(Illicit sellers. Repraler. Partleidnr^ fret?, 
Midi Inn. 2;r:a VV. PJl-u, Upd An|Ivlr^, Calif. 



klEN With cars wanted for lea annl cofTcc 
roLiiiih, No ciperlHim hesLUd. BoiHea pay 
327,5(1 weekly up. J^ay hegidj laimr^lUtSly. 
W'rite Albrn TiHlIe, Route Mgr.. 4412 

inouth, (^ I nr Innai l, O. 

xlIlKNTS lU41% I'tollt ilcJiLgndtfttlng the 
lU'w ''Auloinjitle EmiiT Fork.." Every house- 
wlfo m. nroBpBcL Sample 2. 1c. See editorial 
P dito 27i3 [h|j Isjuc I’OpuUr Meehan Lob. 

21 u(^h Iton ^Ifg, C^'o, , Nashville, Tenn, 

UltiCEST Scoop In lUnk-t Belling, Re- 
lieves llcblnj', rectal Irritation^, PnllnilleLl 
merkat. Itii»eel] i'rthlufti, U4 Eait 34ih. 

New V orh, 

Hl’Elltl rUlin'oiilB, JarKets. Cnlnul Untile. 
Low pries. Bslllnii fast. ComiDUnion ad- 
Vaiiceil Beautiful nulOl free. UotHb'fur, 

^ 1 Hno aevflt, Chlrago. 

Bill 7 Snap, pc arts- nackllea, pens, all 
big seller?, Get our list, 11. I'renalmiL Cp-h 

Ouhird. Mltm. ' 

itKD hTA I t LinTiVi riit lelJs^easiilvr ' lUg 

nmbtst A. Tlucknahl, 121(1 IVaalhlhgton. 

Jlftth, Maine. 

I'RUFITS On your ourn gowli. Make, aell 
tbrm. Cuanntced formula.^ Special pricedi, 
leatls. CatalDgi free. Glbaon, Chemist, 

mi -4 70.3 N. Itaclnr?, (^hlt-jiab, 

SELL RHjdH!lLipJHii.Llc-rardJit The H vrorlJ 
wonder. Sen sat lonal moriey maher, Sarauh-j 
Itu eta, cr now iiJHgasliir. 2ti muiIo* id rtj. 
Bell fpr OD d.S. Scholl tneysr, Uol Sj, Let- 
fertB st, Br ook Lv n^ N ._Y. 

SELF'-TjhlFj!tITrNG Secdln pieSaies! 

Hanipie 10c. Wm. Oalcvlij. yanilalla^ |lj. 

A DUSl.NBaS Of ymir own fnr wily IJ.OtH 
Bell iHTW (lerlrn thaV keeps leo, rnew. frost 
off wlndahicld. Eaaily atlacbei]. Every aulu 
owniT a prorpeet, Belli for (HJe. You pay 
tll.PO par doium on allrnrtlve dliplay card. 
Sahitile 31,0(1 pHjitpaltL TUs VpILA-Vikt t'o.. 

Relvldere, 111. 

RltKJlEMT Fuwl bargain In AiFieneat 32. dn 
worth of nece.taltles retail for 31.no[ Write 
fpr BDtaaliifl_ dotalla free. Kennedy Tea A 
BpiCe Co.. Rokonip. I ml. 

DISTiUBl^TtUitf— Agents: lUtnntnl wa- 

ter puidp Lightening sUpituft fur run] mOi.ti.'l 
A and AA, Stupa leskj. end play and WL^ar, 
Sample Sle. F. P. Madre&B Co., itLl2 £, A'Ine 
St.. Kilnniaimo, MliHi. 

KAl'E 1' Dll gpare tlruo at bomet Niml 
extra money? Iletzel. 302 Garden, Uartfunil, 

CcHanretlfut, 

MAKE tllO.Oll Weekly. Sell raJlfornta 
oranjiu jii^lly, H glaBaas 3-le. 200% pnjElL. 

Ti glaae aample 2,‘^le, t1ulter-(7Urke, 

jlulbsEeh, l#ns .iiHJto|e<. 

icEHST.tB Liniment veils like tiut fakes I 
Big pruElIa. A. Buckneiil, 1213 WuEdhtEtdll, 
Bath, ftiai nr. 

HLTCCEED With ymit pfT>i.hietB7 i^ram threr. 
FunuuLai, PrcveiEC^. AneljtlcaT Ecrvke. 
Catalog freo. R., Thaxly Co, . WaBhlngtpn, 
D, C. 

SA 1TDURLY W]th gcpaElng rarmed nihber. 
llciiBwa tlrea fiir Ko. llmuaandi of aikll- 
t ion at ID I tea guars nleeA Sample free. Write 
kinrMtlM Co., Ilept. R-IHU. rinclnnatl, O. 

HfliFii PftOFIT Hclllntf mwlery gas light- 
er. R^talli 21c. Cnitla you tl.OD per dtdti'n. 
Samptfr tdf. Bhuara Deal Co^, Desk PML 
IlradLifri. Pa. 

FLuttYOHINQ Eitrocts^-Tkitllo ynurself! 
Labets furoJjhEHl. fiiiH'T' nroftlB. Whirlwind 
iMonflymakerj 1 Bepeateri I Free offer I Thomaa 
Mann fart iirina Coiiipahy, InLlianapolla. inA 

llHl% PRDFJT Ip the iryatj-ry cigar llgtil- 
er. No til Fit nr frleltpp. What Diiikej It 
light? No wind ran blow It puL ReLallB 
filh!., Satuple ami lulesi plan Naw .Meth- 

<11 1 Cwrinniy, tie.vk I'M’ 3, N-(n¥ .Hetlujit 

Blrtif.. Ilrrulforil. Pg, 

WYTV Sell goo'lR With itingy profllvt Make 
Eodiiy'B most prafUalile, bigger E-ielllng Bpr- 
rl allies youriielL Have U134 yeur beat year. 
Yaluiiblr Infonnallon free I AlllLer., ChainUL, 
1 707- A PM. Tfirnna, Fiii. 

a0D% FBOFIT SHHng now "2H-ln-l" 
kttrhen ulenslU Relallj 21c. CssH ynu 
31. (Ml a du7pn. Saiiitde lun. New ^lellLui.t 
Co , PMM-2. ItmiltoMi. Pa. 

H'rUANnF: imnitia fLird, T*revfin,tB irprrti- 
Ihg. Saves eleclrlflly. At.iolis.hev kink*, 
Imarla. ApJiTOreil by G-nod I (ourek ri: p iPP. 
For lelepIjiiiu'B ulso. Ii;f1% pn.hnr., Hajnpb'i 
fiirntBhcd. NcvtTknui, De|il. 2- A, 450J R*- 
ven '! w r jiw] , _ Ch I I'gg o, . 

0 AMPLE Ami lalei kit free — W'flte fur 
our big ffi*0 bffer+ anil rJitalog of FO'pr IlD 
daily nrcejNltlei, t.]|yile tlciriEpii Cheuiliru] 
_l"n. , IiPTit. P\(-l. ATemohli, Term. 

AM.VJ!|NG Mjit.tli— i;iuei InilllOb Hk-hT-=. 
Selling like wllUriro. Big ptutlLa. Evurliint- 
Ing itiatch Co.^ 441 B. Dearborn Bl., Chl- 
fg gu. 

SELL Fade’ ,4 • Way, hOuM'hnld nCneaniTV; 
anml ri-rnllt. repeat bbIfb. Build jT<iir own 
Intslnesi. Write Ear ] ti forma t Ion. Fade-.t- 
Way i''u,, All, VemuPH Ohio., 
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POPULAR WECHAKICS ADVERX131ZSG SECTIOM 



lotto ItAHG-AlN'H — Dr7RDodA. notlDiiE^ tol- 
Ittrlea. Aifimli— unJers-tli BtOTPi. Ppm fat* 
jllflg'ue. JoPltgrB^ K-tiiQI <V jwTiifi1. CMfaJIQ- 
llKPTli;BKST,\TrvKH fro'r iwi-irrllitlne 
Cati'acu CluU hruatil^u etiavlnil CFcajn In 
puund Jars. E»]l/ Hild. K^rid for Barc- 
p]« pound. Bpocial wlbDloialO nt4 10 rfnre- 
leTitatjvea. Freiuchea LaburatorJ^, It^pt. P* 

UIHmond Hill. N, Y. 

l>JKTltllllJ'rt>lUi — Agenti, T^nilDO 
Scffjn*nt, gll-pni^ ri*lon rlnat tote.) (flto 

liatlntf, Rfn"Tlt)tter. atlrni. 

ANTl'FtLb;EJiU — ^lalte k youractf. enunlj 
boat [ULlloniJIf IdvcrtlaCd bri.ni]». forntulai. 
niiinu rac^rlnji prot^aari, practically any 
product, "aulDmirftlle apccliltlca," «tc. 
SDELEbla. Inlnmtatlon. Irco. Miirptty, ClitJH' 

l^t, 1034 I>oui;laRi Loa An gel k h., 

:tt>JIETHINU Nfw Ln Hrci^ 4XlJn«uiahcTa. 
Bod CocDot autotnaEka. Ftnved In cat nv« 
yrara. EicLualTO tcrrltotf. Lnvr prko Dpe-flS 
pochctbouki. IVrIto Red Compt, 404 Comet 

Building, IdttlflEonH Colo. 

M AXE Money . Collect keep Twfr 
uulck Belling dnllar per mnnC'h " tiard Llmea" 
life pollclei. IVrltB the Fldelltj Mutual 

Benefit ABiocliiion. Rockford, 111. 

AGJNTfi; Slemplne natnet w poeHet^lcey 
proiHton. Sample chedt with your name, 
ididireit. SlamiilnE ouifiu. Embleid 

Cltexai, eheet-fob*, name plate^r Bart ilf*. 

Degraw Kt.. RfoeiQjn. K, V. 

AAIaZINO l.'leaner. Cleans everything, 
FainpJe free. BasteTor, &itti7P Irfldg PtrK. 
Chli-apt^ 

OUTSTANDING Monej-Mehtng ||r>e. 
Quick prodtable repeat aetpa. Free detallt. 
Sam ple Ilk. Mint Qo., Ba ro da. '^lletl. 

BIG Money and rast lalei. Every owner 
buyi guld Initials for his into. You charge 
tl.tiO; make ll.m. Tea ordcra dally coEy. 
IV rile tm parllculan end free lample. Amer* 
lean Monigrtiia Gompiny, Dert. 40, EebI 
OrarneL N. J . 

BIG Money api?]ylng gold Initials on au- 
toiqubHea. Eeale^t thing today. No eiperl- 
ence needed. Free siinJ^leB. "BaLco," 14134 
Waihineten. BoFtOR, Maa s . 

AGENTS — Oppartujiltr tfl laaKe money; 
E>ook cuntalnlng A7 tucceiafuL hualneas planA; 
borne or offlee; Bend for free intrtdtKlOry 
tKioklet, Elite Cb, SI 4 Grand SL„ New 
Yeric. _ 

FRISE Literature deBcrlblng many maney* 
timhlng plans. Belfoitj 44>4£ N. Xeeler, 

ChicaiTO . ^ 

A BUSINESS (If vwir own mtltlne apatk- 
l|ng glaiB ntciia plateit. numhetH, ehether- 
botrdi, madalllnnj. tlgpa. Booklet and sam- 
ple mailed free, £, I'almer, 012, WooBier, 

Ottio. 

fiOMETEIlNG New, eleotno bulb lUifh- 
meni petfuJuaE hom^. Purllles air. Dc-siruja 
CviOhlng odors. Attractive package. Quick 

KeJkr. Sample ITw. tVemeT lift CO-, 

IVi Court Bn mlilyn, N. T. 

FREE RookJet descrlbfli $T plans for mak- 
ing ES0-$Ki4i weekly. In home w cmct, UUbI- 
nuB of your owtl Elite Co., S14 Grind EE,, 
New T q Be, 

.ilAI^E Tnirr pwn producta. Liiiiploy aflcnti 
V4idi»e[f. I'oElet articles, soan. eTlrirU. tVe 
furnlih everything. Vilu*tde bOOll frWr 

NallDna! ErleoUElc Ltlmritorles. 

Broad, RIehmotnd, Ta. 

TRaFtTAnLH Home buFlnwa. Uaitl- 
inale. No eam'esalni;. Maywood Publlshtri, 
l‘-^as Broadway, New York, 

GENflINK Gold letters for Store wmdHjws, 
EdLllf aitplled. Free aaipplei. Llberfll offer 
to geurral agents. '^letalllc Letter C4-* 
43g-B N orth Clark, dU caeD, 

NAME Plates, number plaLca, algna, etc., 
hind chJtravtd. easily sold with large ptnflt. 
BreB Bros,, WinthruQ. MaiS. 

M.lN tn each town tq plgre euio p«rL|. 
rchi^inti. balliiFGaEi! fiiturei, reCiciBIl beds, 
iiilrri irs, cltanLlellers; by new method. Na 
capital or eiperlcnce required. Simple plan 
Ilf iJhanutHr-tiirlng al hams etirls ynu In big 
iinoncy-iiiakina buslneta, OuttLt furnlshtd. 
Free piFllcnJar^ and proof J, Gun Metal 
Co., .Atc. H, Decatur, III. 



HIGH-GRADE $ALEDMEH WANTED 



MEN WantEdt Permanent. lECady cash In- 
roiioo itp IQ SIIj.OO a if ay □ffered in the fourth 
lAcgest Innluatry in the world. Service hu li- 
neal and prufc^alonat men wllh neccE = lties 
they need and must have. Stirlllng low prim 
save buyers up to to and bring 

Jim.l flood of prdersi. Yqa get Idw tiay In ad- 
vance. Rnpeal ftnlPFs pyraintd yentr pvfifllg, 
.Master salea portfolio furnlslied mshet pre- 
vious experience unnerr^sary. No houRO lo 
house CairvasElng, peddling of delivery work. 
No capital beeiled now or ever. Nothing for 
ITOU to buy. No slock tu carry. Bush name 
for complete Inrormatlpn. Kneaer & Bklr, 
Inc., Dept, S4l4h, Clncr|nnat|, BIiJq, 



TR.4DEt Buyf Bell? you ohiala more 
preple to IDt an article In plif meg for the 
Piirposo of cichanglnif, aelllnE or buying? 
iVfa orrrr a HQ day imockiipg service- frum 
ppr flics and notify nearest partleB win; 
mighi bcndlt. Cost tustofiKT only QO for 
3 month 3 Eirvl&A, Nets represonletivc 
pmlSL To prove you mean huilneu send 
fillc for order blanks, InEtructlDtix, etc. De- 
duct rrcim fint order. National Trading Eyg- 

lem. Sa lttbiirr, Maas. 

DyN'T He a Job .hynier— Ktort jo«r own 
hUiincHS Oh our cepUal; tuy hard limes, no 
lay-offs, always four own boss; hundrcdi 
aveiage $4,0(N) annual siIbb year after yOar; 
wo supply Blochs, OQuIpniETLt on credit; 23 11 
home nHossltlu; celling expcrlonco unnecoE- 
Eary; wouderfuL apportunlly la awn pleaBanl, 
profitable, dignified buElnssB backed by 
2 1 f, duo. IlOO world-wldB Industry; for copk- 
plcte Infaruiation write Rawleigh Co., Dept. 

B-i:-PPM. Freepprt. Ji i. 

SAIJUEMaN: ^ensatlpna] new d Bravery, 

Fibrle almintxm, Itl tlJ^ipR concentraied.. 

hpUKewlvei up to on cleaning 

IdllL U«ch| by hotels, apirlmenl houses, of- 
fice buildings, earscee, prhato car Owtu^t^. 
Ni> ruP^etlLIOd. Nothing clso like il. Up 
Iq l^i)^ profU. Big repeat lalea. Bunh 
name for excluEifa righta. Berker Bmluct^ 
Corrmrallnn. Dgp't HtH. Houth Brnd. Inij. 

IjALEEAIEN — One sale dally la goad for 
712D' monlhly prodt! Live Jeadi furnlihod. 
tVrlle our Slit accldenl-HicknetB policlr^a. 
Faya Injured JlO.itDd principal sura. 
weekly benefit. PeriuanenL Income rnHU re- 
neivjls. Territories ealng fast. Special con- 
inct plan icnt on recitieEl. wriie itiiiw. 
North Aijiertcan A^^ii cleat in^uratico Co.. &fl5 

Wallaeh Bldg.. Newark, N. J, 

NEW t^b.nit V^lue raLllo give a In "free 
deal."' Earn up to $100.43 n'Orkly. New 

Hales plan, Merllono ilffi. C5ir,, 3«!iT North 

jlamllton. fThtt-ago. 

NEW Million ikiilar diamond mop. pat- 
ented producL, approved by Good tlmiAakeep- 
Ing. now appointing local earn asters. Ad- 
dress Mop FrwJucllon Bept., Ho* H3&, New 

BrEeaftt. T,a. 

Man — H andle tegular store route, I'lace 
natlonallr afiverilied 'le. Ble c*^mter card 
merehgndl 90, CcmpLele line; lyorlij's larceit 
dmi. ther 1D4% c^iu mission for yoU aud 
inerchaat. No InveElmenl, Calilog free. 
IVntld'B Products COv, Dept. 21! Ul, EpciKcr, 
Indiana. 

30^ COMMISSION And a manllily In- 
came for eeveral years fTorvi each sate. No 
caU backs la earn your manlhly ever -grow Eng 
dividend check. Thla Is a very popular anfi 
dignified big paying opportunity for men 
and wetuen who can ae|l. Write me far poT- 
Eliuilirs. A, llulsman. 9Q1-D Uergea Ave- 

hue. Je rs ey CJly, N. J, 

J>l STB IBU TORE BBlotirriaiti: Sciv Ih- 

veaiiun. Require finuiccs for lucrchandlge. 
S-hauld net $104.00 weekly. $714 Caas Ave- 

_nue, Detroit, Mich. 

flJOIl Grade satesman wantcii. New mar- 
irlouE htHh glFPE 4oiM,'cotr*t cjj light, c-ula 
Electric bills in half. iSItapeil like muEbrOiuu 
— so'lli cm alght, rwya hlR pruFlta. ExcIueIvo 
terFitorlea nmv twing aEHli;ned. W'rlto at 
<mce. K. MaElerlile, 110 East £3rd filreot, 

New Ypi-lt. 

BTIl.aNGE Ohcmlcai sponge eleann wall- 
paper like magic. Baniihei hauneeteanlng 
drudgery. W'uiDen aimazeii. .\gejnts cleaning 
up. Outfit free, Xrlstee Wfg., Boi U32, 

■■ikron. Ohio, _ 

ii,iL|„ESMEN| Brgnd newt aeit lear gas 
fountain perui, T^ery home. bIotc, bank, etc., 
prospect. Si^ntplO furniElied. AtlsE, Chester- 
Tieii! HI at Ion. Dcpt. 4l)'Q3._< :m ragO. 

llEiiH'H An unusuii ap|iortiiiilty to make 
^LtQO luonthly flltl. Nationally known line 
work Ul>] forms, eo^eralEii, lackrtE, panla, 
ah iris, t^upB. Advertising eiubTuidcrcd. Ev- 
ery hualneaa a proapeCt, Oulllt free. W'rlle 

Master rp.^ Pept. 41S. L i aanler. Tnd. 

ANYONE Can Bell mineral ci^'Etals for 
health, profitahle. T-K-a FiDductx, PM-S$-ti. 

Denrligm, riiicago. 

DlSTAlISirTORF? r Repreaent manuficlurer. 
BcB Latex— self -seeling bandage that 
breathes. Groat deuvuiiElralur. Lawest prices. 
TreiuentloUa brufit, (]H»d rcncatcr. EicIufIvh 
terrltary.. Noway, 3$1$-BM Harrlsan. Cbl- 

CHgl> 

BkL Independent, Threa $7,^0 sal as a day 
pays tlQU a w^ek. Ehory hustneKS maa or 
tihj'slcEaft i prospect. Writ# li Lodrr. ^^d.» 
Firth Aye.. New York. 

OTYE Away genuine RCA Tlctor radlou 
tHl uhiqub salCEcard pEin. II lg ruancy for 
hustlers Smalt lavcitinept. Writ* for par- 
ticular*. j-lpault corp,. Dept. F., IQ:IS Arch 
i^t,., FhllndrlpMa, 

NEW Specialty — Sells overy hutJotss and 
PTofexHlopgl man. Ftmr (15 aales dally pay 
$234 weekly. Foyer cleared ii220 la three 
inortths. ivnto. F, E. ,4ntiatrang, PtceI- 
dcut, ]>ept. I'M, Nlohllc, All. 



BIG Moaey In tire patdhea, Soli n#w 

auto tiro natch to jervlH Etatloiia, garacot. 
etc. Tiger-Grip patchea guaranteed 14.030 
lullca. $fj weekly for ulcfcncn or dlBlrlb- 
utuvi. I'rutecied terriioTj. Wrila Econatny 
Rubber t'o., tuiH Buirkha r d t, Diylon. Qhla. 

BE Independent. Oun yuur buBlneEa; ei- 
t>trlcncB unnecevaary, selling $14,043 lorl- 
denlal death. (jO aceidcnl; $2 j slek weekly 
bencfilB — J 13.1)0 yearly. Olher amounts pro- 
parttonale. QuaranEead *tegr]y renewal In- 
pomo. $2q0.tl43 depDElted inaurance dapan- 
mecit. UnlvcrBal Policy, 7L4-A LeftOUrL 

Bldfi., New ark , N. J, 

illt.lND New guitiant«d tiu-lntf^a buUrting 
plan fur all retaJlera. .^weeplhj CvUIrtry. 
Incxpcnalve. Salesmen cleaning up. Big 
KOI ting outfit free. iftlnuLaleK, IdC., 4311 
Hav chsffODd, Chicago^ 

Financial independence and 

life through comitaiU, ever- Inctaatlng repeat 
commlEEluTiBi wLlhout cgLl hiekii. The buil- 
ncai made rich by the deprcsdlon. Buslnesk 
and profatBlenal men buy on Sight. 440^ 
Inltlel profll. Comiuonwcalth-F Co., £08 S, 

Dcarlt orn. rhlcagp. 

^VONDERFUL Oi^pqil unity. (SO. 44 dally 
can be earned. Na eiperleiHO hOMaBBiy. 
Y'au can atari at once, Biigwlag laleat Iblng 
out. tjelf prolocliaa and heuDO protection at 
cost. Ages 1 to 43. Nd| InxurancB but pro- 
videi bcnafllB up lo $1044.43 natural or u- 
cldenlil Jetlb, (23.43 per week If sick Of 
injured. AddnoRj National Aid Roclcity. 

Dept . B. iri p rlngfleld. lUlnola. _ 

1}ELL litiircE cr humra— ^lopp^ Sharpeq- 
cri. gii lighten, razur blaiics. asnirln, 
hrealb gum, chewing laxative, idbexlve Lipe, 
pcillEh, hendkerrhiefi, polishing cloths, tlMfr 
iaeffl, many otheri. Attractive dlStHayi. 
Calalpg free, Buperba Cn,. S-303, Baltl- 

mure. $fd. 

!^.\IfJ;;SMEN— F uur $1$.44 hbIci |g stores 
net yntl (14,43 dally. j^ayerB Systemi, Est, 
IRB:^, jMH-12;t )^hcfllcld Ave., Chicago. HI, 
GIVE Prumi— Up ta $173 weekly. $1:44,434 
purichboard firm announcct now no Jnva*t- 
■nont plan. H^ciFun atartlng. 432$ 

llaverujwptHL Chicago. 



HELP WANTED 



MEN Ami women wanted t* advert iae our 
goods and dlstrUiute inlnnluriory pochagea to 
cnnsuihcrH. Musi he aalidfied with 4Uc: an 
hour lit Rlart. tVrJle Tar full particulars. 
Allien 3flUs, Route Mgr., 4143 MhuiLau th^ 

fllnclnnat]. G. 

CAlHH Paid for hultorrilet, losacG. ±<eo 
Sincl air pisplay Advert Lenaont iwi pqg^ k.V. 

MtlNllY Jn muBhreomt Earn upwards 6t 
(24 Weekly or more, growing In collar*. Oill- 
bullddngs. Ready market. VV'o Instruct you. 
Bi>oli(ict ind particular* free. AilanaC Mueh- 
rwHn Company. Dept, 4C, Toronto, 14, Can- 

ada. 

CASIfE Gathering fCHniBUh weeds. Details 
13r Iroln. i IntcrTiatJnngl .Igrhcy. Clnclrmitl. 

AGENTfl — Moaco com and caLloiii rrmover 
will build you a steady rereat hualpeiti. Kcnd 
Ip'hiy for pwkct-slEC trial auLfit. The kluMB 
torupanjr, 4-1 fittarl* Bldg., llochcxlrr. N. T. 

EDUCATIONAL AMO INSTRUCTION 



Bj'jCDMB A luniUi'ana architect, Fje-sg tp 
learn by mall. Wwiderfttl ap[Hirtttn|ty fnr 
ninnej- making. Ram while you learn, VVrllO 
for free' orppprtunllty lukhklet and detail h. 
Afucf(cai) L*nd*capo firiioo], $3$ Plymouih 

BItIg.. Pea Mnin-es. Iowa 

W.tNTED: $len-w<iiuen. IS -'4, t^ualffy 

for government life labs, ftlsrt $10-1,44- 
(irii-04 month. List pnsStlonsi frc^. Writ* 
tqrlny, Franklin Inslltula. D-ept, M'3, Rochoa- 

ler. N. T. 

M'K CuEi qua] ip' you for Hecret service and 
scientific InveRtIgetorg career. Intern>i,tic>nai 
j^eerrt fieri Ice Ljvtltule. PM-24. HuhokerL, 

New .Terscy. 

LEaRN W alchm akl n g. Extierlmentat watch 
movciuenls S-uc. catalog uc. Slewart's. IjlStth- 

Olive, .^t. Lou la. Mo. 

Wanted immediately, names of rum- 
wojnen., age 13 to $0, who- are IntcrcREeil In 
qualifying far atcady goveminent johi hay- 
ing 1144-1244 month. V^rlta. Dzment In- 

St ruction Rurcad, 131, f*E. fjuls, Mol 

t^HOHTElST Methods solving arithmetical 
prebJaniB. Frederick A. l^mlEh, 2414 Bmeltey 

i'^OLirt. rhlcagp. 

LEARN f!lgn painting, ihe big paying 
trade. Circuiai fr'vc. Matthews, 3()27 Fln- 
_nrXi T^OIb. Mo. 

LlLMlN Broad- pen lettering. Instruct Iona 
and pratUcc naalcrls]. (1. Parflculiri fres. 
.T. Sm itb, 3Q48 aEHhurP!_l Tgleda, O hio. 

EN’QlNEETtlNG i^ohleniJ. puniplhB. r- 
frlgcratlon, etc., slmplitii-sl for aver* go mo- 
chan Ec. Pocket e[£c hanii book. r>ftsUs free. 
XVIIHam Conn ell . Bnx San Diagti. Pal If. 

UDMMHRUr.M, .^ri lesitm*. $1. Feather^ 
111-1 !iIoGcc, KinEaa City. Mo. 
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trill liiJriK 

Cociipl^li' — itll l^fat^^ho— n 1 1 tm-kt;*. IJlu^EiJit- 
ed, OrJer naw ar rrrLucjL Acsiita 

wimed. Soullicm UrJlnlilr 

tloLuiiiUia AvfiiEJif. [ ► r[l Ijii. Tg titi, _ 

fjAHN Morifv wJiTl<' ImmliiR vinirJi rr|n|j-- 
fnr al hoci'P. ^]Dikrri— ’ari 4 ELiiul 
wnErh tvj^Kln'T't In cttiiniMiil bikI n'^rn 

up lu ii 'i rtrckJjf. in Si h(Hil oT 

tVold] ItL'pilrintf, 1^. MiiHiiti. MiluauR^ir. 

tyiiron-»ln ^ 

i;. rnMtlun*. llJull- 

tliiiuu aiiLt lip n >'rar. iHir cKiirn I rainier 

ioicrnitii^u <ittiipinfri hr«pHriE jou I'or 4 [Hf- 
■ LlLciEi In UiH ralM'Hii- rnilL HiEt-vlrtEp rural 
Tier, (litiic. riiiiPiiiH khiJ uthrr iirm^rhci. 
Write tudiji' icif Fpef Ijtioltlct, lli;|it. s, r«t- 
ur^wi s^cliwL Itiif lufitcr , N. T, 



SHORT STORIES 



H-imilT SlvrJtfi miicdp tipunTltU'n, nmr- 
kt'iPiP, tv flip tm rJclikti. [[mill .ScrvJrp. 
Unjc P-HH3, irftrTisljur*. Pcruu, 



FHtNTiNG. MULTI GRAPHING AND 
MIMEOGRAPHING 



STTi EXVIXm^ES Ur imifrliL'iiJM. ti-rlntiMl, 

WMhIiJr'H. IJhi-rtf. l\ 

limu LETT mil Eli A !>,■!;, ItllJlLPiiJ^. niKl- 
onc4 IS. (III. ll*i:iil«]«.iR pnjrmvlnk Wrlti!' fur 
BBtiinEf!i. _ Vlllmf I'rfs.i. Jlti.--^. 

NKAHCltAVTltKMUOISSJjTl I^rtlcr- 

llrudi, ^mtrlupra, prcpulLl. S*iil^ 

IL'Jay j. Kiipj. lni.l. 

iiliiiiiii ATTHArnVE EnTeloric sHp+r Utl-Bn; 
lO.DuO. tti.T.'p Viren* 111- PliTuJ^n, linteHieadi, 
^’^v^l3(^ppa^ iinstfiiriJi — LOU'': -.Hilfl, 

SI.Dj: .1.(K)IL Saiupleii, 

Tlairlannhuriz, Va. 

ItKT'ITEJl llriiiiU' t-rlntlnff, fFaitiiiBliltf prlii;«i], 
Trien PBhinErii. >->i»nninlf Tv^is. Lei'mli. N. J 
loco UTI^INE8H Carilj. card cbj^ SI- 90. 

milErr. Trj nti'r,_A mbl^rK_ Pa. 

PriciH. HulLurirrv. cJn'uJari. 
rli-e<k-, loftfr-lrnf hinHrfPf rulini;. ■Ciimincr- 
dul Prc.^t. MatEkLla. fH>IO. 



PRINTING OUTFITS ANQ SUPPLIES 



PtElNT V nur i"iwp raritii aEnll-i^ii'rfy, »’It' 
cilia n., RcIreM jyliic- dr. Save lUtihi'V. Ell'll' 
nitei fiirriLhifiil. Print far aEliera; Lla |ihil'- 
Iti. Junlnr prci>. }iili nr»ie5^ $1 I ; 

ntm'cr, JMfl. Write fur free ratalciii und full 
InrurniatlfMi. Kelity Ca., T-11. Murldflu, 

J]^nnci'tl^[. 

I'SKM TS'pii iniriiiliTH. r'rpeu't.. iicnd 

miip ITpt rn mlirL Iyf. >Tb <3. 

ttlilEt'l IlT |''rra<i‘*. -tsivjLe jSjtr iv^nirij, 
S-rml alAhip. l-lKcliaiLt'd', D'li, 'lii'il iiail MilIfl, 

M er I'Emi^JJram 

~S’tAV And t^ nc liBr.[Binf. Seciil iiBiiip. 

IiJLa*J' J:LJ j H rljlld d. Sehr, 

TVl't- IIlhhI nllitL iFrl't'i. L'baa. Pasfiw, 

(Iihi-Ewlrk riilltt-. Tcth* 

PHI?IT Tuiir own rlmiljra, fdvr|vne!l. 
vrith hninc in.iilf!' preaa rvaiElnn Llian 

$ 1.114). IMiJdratfil In^ittueLiirtiH Itlc. Carl 
TilimLt, t)t|eiaj. -VUnti, 

I' K IN T I X L t.fulrtU — type *u|iEdt4-4. 

typ« iiMveElhe.4. Sen'. I Rlaiup f-ur ruEahiii:. 

Moilel Prujif, Yorli.. Pemit. 



DUPLICATORS AND DEVICES 



Uri'LIC.tTI^C 3:1. Jl' tu F9.1. 

Rntary ‘ttnrll. rJay crjiiHii:-*H l4>n. pe’Jirln Ulru. 
STii'sl cu'iniU'it lln*’ In .Ynicrkra. T'ltnt^- l.iihn 
fciMcf ffre. PllE^liinjil) TVityiirrllrr Supply, 
J'Lilte *tT. I'lttslimr^h. Pa, 



4::UMHED LABELS 



K]l Nil. a iitr iiTlnlnl intriir, 

buatDca^. iiilibeT* htli'krra. riOI)-2-'ir. I.inmi.- 
jcic. f 1 I HE W>t r,i' t._V'n tii n 1 1 ti . Ji . T._ 

l^BDn T'llTNTEU: N'auu;-, hui1ni“i*. ad'IrrRi 
Si.ii:. .ID. ‘4 rnuipLiiiy. ISai 0.‘t. IlnlyoU^, Ma«i, 



RUBBER STAMPS 



NA?iiri, Ailittcfis. " llnrt Zrie: El lincj 

3?je. .V4|n:inn ’VVi'.r'lJa, tiilniTn Nd'r 

TWfi LJmfj 2 ->t thrre llnei Stamp 

Wiiti tj , l-FWiir il Itfiie, Tifalm 

ItliP-ltrUlUilL U ].lnt< :rip; n IIpiuj Jne, 
TchJi'i-rrff. Olfl l'’flrpftin. Iiat’ rrii.ji^. TV|a. 



TOBACCO 



SWEET i'''r4)ncikn rlicwln.i; toJiarri'^. I’hnlr'e 
1 ibi. ?l ^ thg. Jiitn; SHcd 1 Um. 
ll-TTp. H»s. jn U.i. tVe inv‘ the ihutiK^r, 
ll<^1mnnt F ar n^ I'h^llnnu. Vn 

iTt'aII tNtKElTT^iiliai"«»- (rijfarn'lUi imrli'y, 
E ]iiB. 31 4h), I'lpE iminAjiiK or rlirvi- 1 ri n . 
n Eh I, S1.PD, ]i) ibfl, r’fet! beil 

irnvliiitil Il rn* - Al HI Hr 1 1 1 . 14 V 

f.JOT,PEN rirarctto IturkT. 5 lha. SI. (ID. 
riBnrdCr IlklHcr, nvllrr. and rni'cr^ ftre, 
tiuBrantrud Tohiicrn. t'anipan].'. LU;h)j, )1jv^ 
Hr Ell. Tir- 



SAVE On your 1l^l^acfo — Krtjnff K™iUcliy‘i 
PrMr, lu)i:iL‘' iiianufaeturcil rheirinjt. twLli. 
■W^rt or ]]iiliir4L $1-11' I- larky kninklnk. 
eiitrn I III J Id or n.iEuraL Si ml. J" full sUe: 

nVU-t^t ptURi- fl.uii. SjiI |..fai'1 P.iil cUkiralll.i'i'iJ 
ttiirr av Tnlim’i-i i> . Hern. Ui. Murnv, 
U'IHL’ONSIS Leaf lohacro, ClirwItiK ur 
iJLupLJciii. liJh pniinili Jll niii. Three qvriuTid 
trliit iijn-kjucf I II lit II ip Inn Hvr Ulmb ILOD 
IHkil4li!e paUL. I'ariiierc Eidianife^ Edfcrlun, 

Wj^jpiiJri 

SI lE.ti — The tittii-ier itiJiNhlnr to hircTo, 
liEcndlni; VUTknlu Srnvtii lE..ul l.ruL JEnrley 
aiij Turkl-ti lo.ja>-i-i|.T, ;i Llrr< f:| lU tMirlPiiJiL' 
ItelHMhni; |''jiriiis Itna Ik, I'hatliani, Va. 



FOR HOME CRAFTSMEN 



JiriLD ].>ULrh ii'IndniUh, EHuc[irini», )n> 
^trui E UiiK H ['..et iuijiik'l T'*e. I J Iui1 r at c d rut- 
fllne'tf |El''i R'Kier, JDlpI N'o. 41iL, Alil- 
ivaukee, tVLi. 



RAZORS AND BLADES 



Li|iriUjF:-l.] iixli. I Hue itLTl IpIbiJc!!. pn- 
lurpasyrd fiuullty. pudranteeJ. 2T unkv rilh- 
ivo.UpatvL Klndnill ]E:a>le>. I'ov LIT. Fruiik- 
Lln Siatlon, tVu^kLJnftt, n. H. 4'. 



LEATHER 



LE.tTiri'lli:,'Tl.iirTS,triL%- Write r«r ffFO 
EnFlriirikun rheut and nTli"!' L3 aI el Icatlici, 
Cools, etc, AiEiJt»-i WTIdcr &. Company . 
Dept. M, inns t'ronby KL, Cblr*ro. IIJ, 



riELO CLASSES. TELESCOPES 
AND MICROSCOPES 



TKLKHJ’OPK ituker^ — Cnruplcte lunpHoii 
BuarunteoiJ fjualltv. Inn rn-U Free e;LlaJnti; 
u|tJ] ili'taltrii kn-l ruetloijji LNr. Prer'k.ilon Uiv- 

Meal- _ti!Hi l^aA lit:iri1 St., New ViiTk. 

KHKIj l.’aUinjf of Joivi'^t prLml 5cJr»iappj 
and nrlrio^np-ii£ In .ImerRa. Browissroinj 
I'lj., 2M Fiftb Are., N'ew T-nrk. 



MINERALS, iSEMIk PRECIOUS STONES 

MEXli '.VJi Otifllii — Fine 'T'*ln*wy ia*'Bi liiiti 
irirnt — l.Tr kii Jtainpy. ttliole.-iLj» I'aninilum 

I'lT^lal — Ilf-'. Jiitiii Crl^fer, 4Pj NliiLla 

1‘jirkirnv, PiA<ni|i'nn i ‘ nll f _ 

IttH'iLS .ViriL Itllli^TiLjr. 4 khJiifjAElie fi.it 
hiUirral epHerlnrt lMiUi*d niorttlily- || Im h 
yn-at; mmiili^ r<kiv I'H-', Iturku and Mlnet4l*, 
Peek ^kl II >■ y 



GUNS. FISHING TACKLE AND 
Sporting goods 



f] r>" SMITH S' Sei rtCs — HtmtiU, enuravltur. 
rliiSrk it 1 n a., rtc., Uik. Intemulli.iria] Aiidii-y, 
I'lnrlmiil I. 



MUSIC AND MUSICAL INSTRUMENTS 

VSOLIXH. i>iTp, nieLI-im, fonlful^tn 
rri'iUi (Tel ilrlalU IMny. IJiutav F, II th- 
rd_nir_Kli?‘rr WMirH o, H rall le. 1^'ii--L. 

I'llLliilS tVantk'cl. tVikl k 4U:irahieeiI. 
pijijll*h. ciriMi ]:a.tt‘rti Sh>ij 4 Hureau, Dtin. 

2i, Thomn-lun. 

Hi iSU w iTfr It s — I'ni'.-i 1 1 cit i iveiii. 1 1 1-’... 
ill Ilk toll ai-urHUnpi, TM 1 1 1- rr lliff. FrsnklJti- 

1111 rk, i n 

Iie4|. Writo St'i|Liv:.Ja Hii.i] 4 rL|i.t)i 
Srrrlf I-. Hlvennnn Branc h. I.iiit An-elet. i 'a.1if. 

W.'t .S'TK [ I T OrlFln-:il mu' 'in., utino. 11 MM 
Tiih.HdirT"i.. SliiiHo HiilldJtn;. Tririlnitil, Ort. 

SikSu ItJTlIbLS : SuiiiiilL titiiiitu iicnv for 

neiv deal! Jiry ,Xi lu^tinnff, SuLie L7 h. 

ilinil Sr , Ninr Vnr'- S Y 

pfi>.'(3B']ilTKl(S ' Fas'll!?, nii'lmlki. .UjibU" 
intf otipitrEiiiikty JIltNiHdrr, Dl,. iici4 Key- 

■.tHm*!, I'EiR'figri, 

-t>SikSlJM’ Ill'l l Nl lit 1 trill. I iiiiinev iirlna 
mak' frinn i-nnut Ihroiivh tD'ltlEik p I I'l <i n-n , 
T'JiJli], phanriiiriiph, nii^lr n uh I l-il irry. ' I fit" 
wrTen ri'^De, arrariue. coipinore inunk to 
jfiur lyrli'i. I.vrlrj Id .vciur niu^le. Wp &iHmilL 
to ilLiillrid and uEliiij uiarkcta. Free tradlmt, 
Mi'nd fur lii-.nklet. . rHj|-|,-rig] Sunn Myrv let. 

,•^"1. V^'T-er IHilu- - 

' ]U'4k-i'T.K\ HetrL fur ejnfineti, anil t-ai- 
tiittiriney el J iiUfiilIp vn-.ir TDnl tfauMeN. Wrlto 
fur rliritlar. Itu i-Fli'i llL-Ed^, l2lH iat Ara., 

Ft I I nay Ilk. ]e.|| 

SDNC ^Vrltrrj. Send for our "■ Fn h 1 1 ili- 
iftf Anrteiiirnt." MiKlftky Miirile Frlhtur*, 
]i"l li, riiih j'E,, r)iii'*uo 



PATENT ATTORNETS 



]‘ATHNT Vutir ilka. Hi Tier men have rriiil 

kind [i| iltlti 'l L.V our fTt-fl Im.ik. ‘'Il- lv Ip tHk- 
I sin a FtHuni." FulH- riqi]ji3n+ luaikV 1 tit it- 
n-tlnc minis ta Emttiinr* nni| II tu *l rat n 
liviihA'tanI inrrhiinR'al and r-Terirkal titO'u'k 
p|i> B’llh iwHtk 1VO ttlici ^I'li'l rri'B "HK-iir'l 
flf 1 ri'-eii 1 1 nn ■ ' fnrin. Thh-miL ytTVifL* rea^nn- 
iiIiId fi'fs, dt'feTTi"! paynii'nl". tlilrtji'Tfl'.o yt-ira 
tspi'rli'-niT-, .tk'iilil rl'V Ilf ili'IdiV. \4'illfl Itn- 
iiie’.Ejiiitlf In: Vii'lur .T, th aisy kA Oo. , ItmL'ii- 
ti'rnl I'aient .VI hii-iu'yy. d'tl-li, Vkiur Uiillil- 
In;;. Wu-Mn^lmi. C. 



PATENTB-^-Bcnall Ideal inay hare larffi 
rffliititerL'-lal iHbsLoJIktLoi. Write luLLiieJJaieu: 
f..ir liifniiimtlun on liUkT to prueuud 4nJ 'llee- 
ritd uf E EX'. ent lull'' lotm. Delitya an Llautier' 
cuEa In iiati'iti ijiliLImj. I'lurunrE A, n'lStktt, 
jjsH .vilam* llukUlinii. W a < h kne t ui). L>. t'. 

l>VtLA i tilts .Miiy luTV miirttet iinu'i U'il 
new likui hetore luiip'i 1 1 Has . Lor Ijirpi'iiiiil Inn. 
tvrllr I'harieteJ iDkihliitif. Ilurrltirt 

Tnl'iUn':, VVjililnL'tnri, li, 

I'MMTENTED Ideas ran l»e leliL I tall 
yuti Irow and. help ynu make thu aalo- Free 
P4ri li'iilnrt. Et'npyrkghlod. I W'rllo W’. T. 
tirrync, ^D7 Ilarriiltr UulLiiiug, Waiihini;- 
i Qll. D C- _ ^ ^ _r, 

l'.VrENTk^--lTuiNLT iorrico fnf nlm ilac- 
INrtra sm! Individual Itttenlen. KHtahllshi'il 
Trel lull nary ailtlre Trisi. lleaaoiEalalo 
rltarsei. I'nnauLl LlhimtUro hV ChandJn, E'at- 
rni AlLornuyii, tjO:! F Htmel. W'{iBktini;ii3]i, 

J) T. _ _ 

A .NEW Dral For foTtn-tori. Filmt at- 
lomry. d-evelotpinflltt 1-n^Jpn'flr. atid lltc sttlei 

»«rtkil riitiilijned: -'i.ki'riti:'e iLltiatrnry'a rhartie 
jrkD.llu: ceartlica t5.lil>; tradtHMiarht flSl.UO: 
CDpyrlflhla ^iL4)J. J. J. fFllrleni Patent At- 
loruey-Kngirrer, Jteg. J0l)fi. IDS W'. -UiDd 

St. , New Vnrk C J ty^ 

I'A'I’EMSi. lintruPliuiH '‘How Ui ti1al>- 
Ilr1i Vnur lUnhH" anrl Eonn, "^'ETltlrnro of 
Fon'''iTillan" rent fter! I.OMraiter. .'VUwInir 
A IlHMnnkrl, 411 Uavtcn fluUdintii W'BahLnii;' 

Inn. P. C. 

PATENTS Trrji'ipretl : I ride mark a trjiH- 
11*101.1— ^prrilinlriAry ad^li'o rurrtlilivd pllhOUt 
rharne. lihiDkId and form for dlEHJosLUiif 
hlra free. Inlnic L. Ylrl'nlhraD, '(MFA Jh- 
Irrnit l kn a LBI iIb., WattilniEtan. [I. C. 

IMTJvN'TS: Fruiiipt perp)n4l arnli'o at 

Irjvi'e^l eont, KuLiilk llilft h. Tattnt LiVtAerj. 

piift F IM. . Waahlncton. D . C , __ 

I'ATENTM, IJQiikkt ’rrTP. iilitliEirt tefi-T- 
iMtre-t. lieat rei:utU. I^cimptneu uatirctL 
WatiHin B. (VilemaiL I'uienL Lawyer. 7:14 

Mntfi St., WaikilfliiLDn. IJ. t:. 

■ 'IN V tNTOil -S (iulde.'"' laluahJe I n lor- 
inaEleu Irpi'. Frank Irriletniann. K r i; )j tereil 
■I Uorn ey- !■ Inal Deer 3Zn ItfiiUiliYav, Nen Tork- 
L. F. ItANlMJLTlL Victor Dulltl* 

Ing. tVailiknainn. D, C. Ln# cOaL Book 
4m] lltfOriiia [ Rwi free. 



MODELS AND MODEL SUPPLIES 

SUIT Mijilel milne*— iJcrtU‘ Imlter^cnLl lac 
f'.'r illuslnilpiJ fatrtJOU, Tlia ’WLaan (."a., 

I Tf I -11/), f~ ti t ilt. 

i lElJltllKPCJW'BIt Fuatlu-rwrlahl aiio* 
line motor lor luoilel airplanes. I<i7wnsl priren. 
i'Ralln;:j^ and hnlilied. MeLliuilLak, 4A9S 

A Nauy Oj__f ’h Ifafii 

Tllil. Ntii' j'aia[ua»~’Nci., i:4. EnslMM, 
miHleka, marhlnery, rastlnci. Iilucprlnls. No. 
:ir. MiiEeriiiili'-aiiprilkn. hlEhiT iMi^tpaJd She, 
rain ar ale nips. ForrSan nouniriea ipilr. Ko' 
fuiiifnl fit it urder. lllu^t ruled nliruliir freo, 
Fvtbv ^lee^haDii'i. Supply Cu,, N. L'linlon 

Si . I'lilr-tipo, 

tf.lH[H,lN kT A iTnlnne turitil 

II" praprlkr ITjii() r.p.m, AlUmknutii nerO 
r'TnpFi. Mknlatnre oalli nnd ptupi for mndrl 
lioal) nnd alrrilunL'^. FalBlof 2.lr. lAuLrel, 

^ YTi'liiinnpf h SI ^ liTooklvn. N. T. __ 

lUt.VHi?. Gcan and nimlrl luniillva. Rrnd. 
r«ir rn,Ealoji, The Fkeiro Model Works, Tin* 

ky Fkfk. tu . , 

TATLNTR. IiOW I'IHvI Hook anti InfurinM' 
klnn frre. L. I'". Itartilolph, ODlE-G Vkiur 
lipll'llntr. WastdpyiriTi, J > 

Mu|vl']Lri — Vuiir I ilea j de^r liivrJ. Iniu tirae- 
tlral wiirklntt mudidj. Il'i vviLri' aoiTiiiKful 
rrni'firnr^ : qjtuu'and’ nf iittiEltii rudumeri, 

I 'oJiUdeni knl ■mJi e ffiiuranU'eil. Hank refer- 
I'lM'iii. SeilLl :Fl' (iHi<tu;;L- ttir IIlE-palle 
■'MilrltiK InrenUfjiLi t’av'. " t're^fcnt Ttwi 
i JMiiii.jiu , iir'-n V I 'HiiMnnan. fifH-i 

flRDNZE TUBLETS 

W'ANTKIk: Hnjtui; Ulikla. ]ni*i)inrlaU. ro- 
l|i't<, [irair tiurki'r'". du-.lt plates. fiprrjBl 
talikti fi-if I 111 I 111 I list «. hljitnrkrat 

Wui-|i|iieT Pattern * Ftiundiy [‘-o., li)c,, .vn- 
iler^np. tnil 



ANTIQUES. WAR RELICB AND 
INDIAN GOODS 

AMFUICAN Tiirtmel with lealdi'ard FS.OD^ 
hfliivel Jtl.lm Tlrrhiklvn . N. T. 

HtlNl) lit Fur flue nrw Hut Indian relleii, 
antliior Arearraj, F,. |i1. VV«l>Nter GroTei, 

Mti^FiEtrl. 



ELECTRICAL EXPERIMENTS 



Knrc VTEON.xL, iirilerUlhlnfl. Elretilral 
labiimlnrj' eupnlitientfil klt«.- j|iteen xp-lu- 
4 Ilk pieces, Jk.Jl!:!. rfeven pleee t|l|. tl,""* 
Tt:irii] rtrltvn n f . ci-neriilura, Die. Mlrro- 
ihnnr^, t-le. Detcr-tanGana klta, tt.Tl. Kte. 
thtrui'Umn ivltli all. No toya rW'eftrm 
EleT'Erk, Kelloaa. S'lronif>erB-karlanrt haliiura 
cuulpnicnl L Jevrell mrfrrj. Tnraain I'l-lk' 
tin. aliirkii. rjijjJnmTlnr Pen'[fvo Fonipaiiy. 
3752 ''A Rrni't. 1,ini-u|n, Nckn-, 
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POPULAR MECHANICS ADVERTISING SECTION 



Fan IKVEN.TOHS 



I'ATKJVT Yaur Ul.l 3 *r lapn hrre TtiJ 

MUl tihjCUdil ljy Qur (rue IkhIi. "Hiiw to Ol>- 
litn ■ Fully Pip]a 1 n^ tiiti.n 3 < Ijilcr- 

fisllnji Ewinti to intmltirj anil ll]u*tr*tc* 
Imptifltiil m«'h»D[ra] an 4 BleL-lrLn .1 titlMfl- 
IVUh llQOk wo bIeO 1 -t‘rMj fTM "'Hcnoiil 
of Irn'OrtHun'' farm. Proiiipt *('n.' 1 ce, rpiian^ 
■lj|e ilpfi^rrrU pBj'iui‘m»K thlrtjf-fl'it ycttrs 

ci[wrli:tii: 6 v rdiih pf itL'-liy. WrllB Iiti- 

ijknll^icrly VLri-ur J. aiu *t 
UTfil AUnmcyji UQl-il. Vl^luf ifuilil- 

jne. yvauimattiii, d. r. 

iru*. Invpnllpna w*nUel, U't cm 

1 iolp you Bir^itivL. Ltoi'i'luf) btkJ lotJ jn.v inctin- 
tJun UooHfli A: AiiiDclitt!*, Inc., 

itlrtrh, N. T. 

l'ArK..NT^}--t^itia]L Iilc 4 ( htdy Wi\a larBO 
conmerdal imlei 1 1 ? t LI t k VVrlti^ IkuJticillatclF 
fur InfarniBllon on Ho* to ucocte'tt ■nil "■'Itcc- 
ord (:f InTftitJflh'" f'lfiik, 1 kl>ya are i.liinucr- 
utit in I^bicjU ukittcri. riin^rirD A. O' Jit Loll, 

SHHI Ailitinf ElulliJIiii;. Watlkinulan. D. C. 

t^tltkW Me anuiLtliinr ffood, palontnl nr 
linputrn[i*il. Your IOma pniClLal»Lv iJi-[>o>ril 
of. inodelk, machine wurk bj ci- 

] 9 rd«. I' 7 iir] TliUE^cjiLan. IlSud ConnflcLicul, 

St, IaioI", IMrt. 

I> 7 V FN'ttHtH- WskfUlria Ikeluful InfdridJtlnn 
Alioiit IfillBinff oti lie* UlraiJ tH-fore oiHert- 

InK, wtIIq rtiartered liiHUlute, liiirfLatcf 

l-tuUilInj. WflBhlikgLon, I*. T. 

l.VVtNTlONH Ur^-dupnl ■ Mixlei*. " itJiM 
made. HBi.tonnljlB prim. Pint cliini, Wi»rfi- 
manrkhlp, Weslrm Spcelalty L\i., Alir^ 

ktl, Han Franrliifo. rjillf . 

IM V KXTtl KS — Sell your Inyrntlon Imfuro 
piicjillnF!. ^Vrlto W. T, GrccnO. 0 U 1 IIhfiU- 

ter Hullding, Mauhlnglon, IJ. C. 

Kl!]N]J Dlnko^'LGl niKdcd Inrciitlana. 

^Ta-dkon, Pawtucket. Tt. 1 . 

lX\'KiS'I\.llE.S — Soil your In ontiond bofore 
pAlrnl Ini:. 'WrUii W. T. CcBono, ffSJ Barrli- 
lor BuLlillng. tiVn.hl Tiittn n. D . C. 

(jiij'V OF any paitriil. stni fur Sl.iiin 
R Uorrh., mH F St. . WmJ] Insion. I >1 ’ _ 

IN VEXl’t.HlS-: “YlahlnEt Inr^ntlnn* Pay." 
our !|luR|.mL #4 bikoli. luaUril u|jon 

mel|i't <4 ic po^ibeb. CrBjwent Toul Ctw- 

inoy. DoikL Z. Eintdnnat I, Ohio, 

IIS V E JVTOlL' S L'nlvcruiL ivilucatac : 
talni DOD mechanJcal mciTBmcntJ : Tih pre^ 
peluaJ mullDni; IniLnictlon on pTocurlnir a.nd 

aelJliLi puLBntfl fe.tid •elet:! iJjjI BO Blt^mi'y, 

etc. iliia<ctla noi^ |iJo«!. i'rlro l].Fi 4 l poii- 
pi Id in IJ, S. A. Addreii Alhcrt E. IMetrlcIi, 
tiOiU Ouraj 131 dE.,^ U' anhinirlaa, D. {!. 



(HVENTIOWS WANTED 

lUe STORE IhTcUljiitii winlnl Hy hJrhIy 
nted manufarturer. Now arlllni; ml lilting oF 
preacnl product, noyallf or outiiaht piir^ 
chua, Addmi Roland R. ItoJI^ Oaklry Sla-^ 
tlpn. rini'lnnatl, Q. (IlnClEHO lEainpeJ, aJ- 

dre!i'?^ril enrclppp for reply. ) 

tiUAl^ InHciUioni WATiled. Stanley Hull. 

TSlfll Euclid Ayr n no, r i /vpland. Otklo. 

J V !■: JiTlilN 3 \V 4 iFit#ii — I'lLcnlcd, unikai- 
entckl. If ycKj have In Idea Tor ute orllo 
Uartlry'a. Iwi.. |tpn ItiTiitor. ^I^lne^ 

PATtHTS FOR SALE 



SHi'pE FklatiLaj. UJiiplaja fhocn En tho 
ahelrlj:ii'^ g-lniEhtc df>i.]i‘B. Mark Nobli.-, 

MJrh. .^re.., Htaimiltk PalU. Mpck. 

NEW, Small irltctr: Snfrty butliHi for 

watch porkrlG. Cha;. Fokora, 3 l 7 d^ tiu. lEiUi 

Sir., NUtw-Bukce, W 1 h, 

FOtt Sale — Imentloii ruUInk alamlijik lim- 

|j 4 ini. Moravia, In* a. 

JIANl/FACTL’KKUS l.ui^kLne for timr In- 
vent Iona Bhoutd writo W. T. trn^na, 

llarrlitiT BuELdlnjiH VVaalkincLiinr tl, L'., 

ELCCTRICAL AFFARATUB 

rt.VNKRl'n’ telork— fl-jU elcrtrluTl eKneri- 
nienlB] kite — ITO loll — (10 eye Jo kU tnaAri 
iikoUjn, Lclepiinnoi. burJtlar alarniT, arc 
IlFhtf, etc. OrlpFlnal codt SJ'n..*ii 3 . gale prJi'o 
f I.JUJ. Itfanr ntjkar (MiUniin.iIlnff plmrlcal saE- 
vaae barisaJELi. Lljii;t>ln KnFlniTrlnu Cara- 
yianj. Aj.V-W Sleuth 3 Tfh KL. Lincoln I Kebr, 

HEATINa AMD VEHTILATtNa 



.U’tTUH.^Ttl ItevoIvlnK no dowikctraft Tcn- 
LllitorR. boat at ]owif 5 t Tirlrcfl. Poatal brltkd 
lUcratuTB. Atturale Mff. Worki. 2i2i MU- 

vrautice ,Ue, , rhlrigo, 

HEJJt'ril Itvat lot! 101 FIto teiLeil 

plain. Hkp. Fu e| - S ruef Dcvlcei. 9 ei) Mati- 
liBiian, I>a.v'ton. iihlo. 



SUnVEVINR fUStRUHEMT^ 

W.lllllKN-liN'Ifrltl* FortOrt rebuilt trana- 
itf and level* (MO CnJihJ Ifivcstircnta. S-oU 
mbjeiS la aclunl trial. Cash or termi. Sure 
money by buying fir Fore prJcci ailvani^. 
Write ftlr borpfnln lint M-rtd, ^t'arrrn- 

KnJrlit CndkiEmny. iLili Knuntv j:!tli Street, 
rhUa ijfri fi h la , Fa. li 



BLUEPRIHTg 



AIUJ-WE[j;]b 41 Ftqijj ^TJodgn’' ur "Delro" 
Reneralorl ['rlbt*, -liHe: OUirn, Atuorlcan 
UluB-Prlnt Servli.'e, SylBCkiuila. Ala, 



WELDING AND SOlOEAIIIO 



WELDIHQ Dencratut barifatna wlltHnit 
cncincB at low rrlcei. Alia ether spncralnn 
and motoff. ElrrE.rira] HUrplUI Cu., ItlJiU 

klllwautiM Avp.. Ctilcija. 

irt.MONSTlLVTOlli. i'.lectrir arc welilen. 
Maney-parlni price*. Ua<?d by tlifl (raverri- 
oienL Trial ami trmii cuarantt^d, Hobart 

Wriniort, Itoi M 2 LT. Troy, D hlo. 

At,:L“J:VLEXE Weill in J, lir«v;lnit hiulp- 
□ledl, neiuIatOTi, lUrrhCfl, all iikahei re- 
paired. Inal ruction Ikoek, ptL-[*iL|, uikiict re- 
ceipt of (. 73 . Hupply k .Vtfd. W*. 

i^lnrl n na tl, fHilo. 

A JiU - veil CfllMl tiuttit $|.i>n. U'elil fenil- 
era, linltf, loldn. Lavrow, ijiOS-W Wiirron* 
Helnit. 



WACHlNEftY, TOOLS AHP SUPPLIES 

LATHEJa, Wood ami metal lumlhlt. Hold 
unBB|ie[nblei.i at leii than IJal, CltUilJli; 
.MFb. t\i., Ikpt;- Ottumwa, li.wfi, 

XKU' l.'urmlJ bench loLlir. iTljill 

innp, OeflriUt Kteclrlc arc wetJer. No. liH 
IfnaJil rylindrr rriiltki' lUHI.lli). All aixoa 
and tj-pei nf inachlne toola. Send fur rq|a- 
luf- Ternia tn iuLt. (.'tncinnntl Machlti^ty 
& .Supply Fq. . 37 W. 2 nd St., Cincinnati. O, 
1 IAHU. 1 .INS, IkemonitralorB, eJerliic arc 
welder I, [ua ranter it, Id dayi trial and Leriaa. 
Alio dirntikluiu platen. Write Ktm'i E<iuip- 

men^^ Ttni Trny, Ohio. 

'K.^NlC.-vL Mop aprlnklea, cleani, 
dTlrt iib loeJi itiJtce, but for Isnte? InAitu- 
tinma. ( 2 . 50 , Gdarontted. Kcnitall MFrf., 

r. Main W t,. PaFi vIlle I'l. 

KKW lO^iSS^^^arrol'l itrrw c(itf|nrt b-thrli 
lathe (Tli.LHI, ir Hrn dry aliMher * 73 , 06 , No, 
DP ]|rali] ryllniier Krindrir (llMIdlO. .All alEea 
aikd type* of luaclkJne li»ik. Send for catmlaE. 
Tanai to piilt. [!lnclnruitl Machinery 
i^upply Co,. 27 Wait 2 nd St., Clnrinnatl. Q. 

EHBINEa. MQTflflS AMD DYNAMOa 

ELECTTRIC MoIot drills. compklO with 
a*ltch, rhuch, lO FL t^rd and pin it, (mK n 
tny] tr.PTi pmtpald, HiirikOr I'ruditi'li CO-.. 

iPhni. A, tvayjif. likil, 

(IDVllttNUt't, J^ulM' plial't' tkiid In^trocllnna 
fnrcDmertJnB tuodcl T Ford (nolor* InUr pi>N] 
pavpllne rneJne*, thiHIfniiili in use. F^rir '4 
Rta rbitlira. Dunlap Furdpower Cn. , Wichita, 

IvBoia'd, 

2 K| 1 AHV.\TT llbV iJ,c, BoncralDr* |a,'r.tlO. 
.Many baniaJna In rupior*. JidcicTBlan. cun’ 
vtifirifg. T'KU ur jour neriiv. t|iu?cn City 
I'lJpf-rrie. l^icn nmnil A cp nue,. FhlfBBT} . 

^ IJiJltSE Altmutitlj motnri I 13 . 7 S. 
t/E 3 hOriC NHlvotial ukiiterri ( 2 . 7 '. ficnrr- 
■tOTi and uoutoin at half price'. Glectricil 
Siifplu* Co., I 8 J 3 M ilw aukee Ava,, Cblragp. 

tluV LJ:t.M.IHa Conincil auto enKlnei — tla- 
tlonary or pertahle ubci. Now blir illwDunt, 
No ctjih cLmvo. Ciinikii' Smith Gc-vcnuir On., 
215 North I.pi .Un;cJca Si,, Eus Atiiolei. 



MAh UFACTU RING 



lI.-tNrFrlt'ITnJtlMl, Mudeli. dim. stamp- 
InB*, bTiBiwerk. maoiila for cutEnyi^ rnl- 
rin It Lnt, Cfreular free. UmUOti Mttal 

HtirrlaUFes, Kimiai Olty. ^Ta. 

t W h|:N T J HNS Slanufarlu rBiJ In any quan-^ 
tlty at law roGl, ti^LanlplnEi, dies, models, 
etc. EstUkialci and free calaEaB. Crescent 
j^npl Po. , Tleiki, N. rinriortatl, riliiq, 

MET.Al. .*,rL|cliH ijrirlgpi-ij *nil manufne- 
tured. ^Imlel [ikiil(|n||t. UB 4 ii,onabEe tnlre 
and flriL cla*i warkjiianshlp. IV, ^Feyer 
Ootnpany. BeiLfnnl. Indlitita. 



farms and farm lands 



CAN.VIU-iN Tat mlo lands for n doJlar an 
aiTC OPil upr amall mninlhly piymenls. Fartns, 
tiniher, hutillPB and H>fklnK ramps, nklnoralo. 
|,lni|rrit tiiiintirr df pruperllea. Write at nncB 
Fhjt frfe lllu Sir Hied FKiuhleL Tai Hale 
Icc, RuOcn on. Ti Quten St., VV., Tamuta, 

Oanaila. 

Sl'il+L Vtiuv property direct. iL NeJjklt, 

jient H eimwrll , Va. 

V JiAL,HJK-lvljfiE Equip t Farm. lU acres j 
n«tJ? bus, aerca clear, atresip, Itood ii- 
lUom haiise, baaement bum, new ItnucO 3 lMl 
hens. * 2 . 5 il(i JnEluilur team, cattle. -lUU [Hkul- 
try, Implrmerits, crops, part ravh; picture 
pif, i 7 bij Freo 1 1 1 ualr at imI cat ale b. Stmul 
.-tB*infy, '£rii,r F'T.iir rh ,lre. , New York Pity . 

TltK "New Ikcal"— U'^jd farikii are cilirapT 
er and retits lowrr In Minnesota, Nortli E!a- 
lipti, MuhlariB. Iilalm, Wmlilnslon ami Ore- 
Unn, A small investment at LninrecedcnLeii; 
lo* pFlce* Loiloj wEll Increase noiioal e«in- 
UEI Ions return. AYrlte for free hsick nnd low 
horacpcrkeri' rates. E. C. Lrfdy. |>ani. 4 ^ 7 , 
Great Narlliern Hallway. St l',iul. Minn. 



INIVEPENDENPE, flecurltj tta*ured. North 
f>ahota, .^llnneBCila+ iklaiitana. iiUtio, Wash- 
In ulon, Ore£ciEi fai-nii, Ilaritulk prim. ea*y 
tcrip*. DeBcrl ptlv-Q Ljlcfiturc. Impart I al td- 
vke. Mrnltnn siate. J. ^v. Etaw, 119 North- 
Cffl Pat'IFlc rtallwriy, Bt. Paul, llinn. 

(a LJ-OWN, £.] .MonilkJy, 2 d acre* in ML*- 
intiri llEacki, (UlH. Flshlns, Ininilna. IjbP' 
plno. Uuliljini. 2 Id GroittukiJ] iildE~, Kin- 
saj 07 lty, Kama*. 



TAXIDEftWy 



TAXIDEK.IIT HupplJei— ljuallly artl tidal 
eyes, tfctlj, penulne Juna* head formi. TuoU. 
iiiatErlals, elc. ETarjlhinir fgr tlig proKr^s- 
iLvo toildrriplst. l^end far Ol-paae lataloaue 
— froe. .lonaf. Dioi.. ]dl 9 llroedway, Den- 
ver. Colo. 



OLD SOLD WaNTEQ 



C.lriH For void twlh, wntches, Jew dry. 
IDli^ full value pahl day ibipikicnt received, 
Satlsfiirdlnn jiuaniRtBed or Bhlpnkent cheer- 
fully rrlurncd. LlcL<nj:ed by llnlteil Htalei 
BnvermnenL. Inform allan frw. (.'hlmro RolJ 
Hiudtlni: k Rdlnlnf po-. 1137 Mailer* nidv-. 

b'llti-Sgll. 

CA±iU For sold teettk, jewelry, I'rlro list 
free. Caancr OompaEvy, FtitiiAUn <|arden, 
Ittkilnn. Mail. 



TATTOQINfl SLPPLIE^ 



TA’rrm.lIMJ. Outnti, Jl.SO. Eluctrlc 
17 . B 5 . Free colalo£. iTiicaon Tattoo Hupply 
Jlou^e, Hauth State. Chicafza. 

*r.VTm kTi.no OittllLB, lllktslrstcd cat Bios, 
ouannlcrd rciiiavcr. "liVatert," AdA PulL- 
hnm. Deimil. 



FRqa RAISiriD 



"H.UHE FroKB for BEtr* moti^yl" Lillie 
work. (UIe' profltBl) No food to huy. lHus.- 
t rated book '"Fortune |n Frut;«," frs-e. Ajiier- 
lean Frnr CnnnlTi£ kTohkpuny. 1 . Ifi^l. New IW- 

Iranf. L a. 

lilO PliiCltS ralilnl jumiki b-ullFmca. Kcw 
ImlusliT, Enay and inlcreatlntf. Illustrated 
ilicraluro free. AmerJean Fro| InduBtrlea, 
DdX lilltf, ILoynt, La. 



RABBITS 

J l l 1 S E italklklti tor u*. WV supply itqi'k 
am! tiu.v what vdei Talie. ralHlna for BtBtup. 
Ktalkl, Suite 19 , Nc* Pity. N. Y. 



POULTRY 



PDIILTHY Tribune. Ainerira'a leaillnff 
poultry nkBtcarliifl. Five yearA ( 1 . 611 , a|a 
hinnthi trial IDc. Poultry Tribune. Dept. 
C- 9 !i, Mount MottIi. lt|. 



OINSEND 



PrlKHENO Heed, t^imltlfiL Write at 
(Wki'c. W. N. jAvnJt. FlOPrilrt. liy. 



ROOTS AND HERBS 



CNPAlLlSlI Keiucitle^ Frijrii carainon 

herfiat Make, use. *eiu piumikL-e tMWk, iUc. 

internal itiikii] PIncIruiall. 

JPhT UutI YVorliFa {ireuteiL “Her hall-it 
.MnkanBr. " ReakitlfiiUy llluslniteJ In naliim] 
colors. PontalikB over 3 iid old’ raslilonod herU 
rncdldno recltkci and Indian scrreti fnr hoikie 
use. I He ( CO Ini postpaid. IVprth dollar* 1 
Untanlri. 115 W. 11 2 th t^t.. Cblcaiio. 



WANTEO^MIfiCELLANEOUB 



kl Ub LTi yvur dii-ratdrd jcwelir, void 
cfciiviis Bhd ItridyOs, wuirlies, dlBiuDaili. sll’- 
vcr. t'lailnirm. Munry pmniplly mallfil. 
Oumti teurrhed If pdEf relu^Bd. T'vilteti 
Stale* smelt Injt Warti iTIie Old Bollabk-I 
Srt. Hlata Ht,. Dept. 71 , Chlcayu. 



PERSONAL 



IjJP Iti'ailln]! taujilil. Tlih fasrlnaLliiK and 
111 He known art l* an Indlirwaaablo aid in 
tJicHe wlbo are hard nf - he n rinp, tTlmlnul |p- 
iBstlitatoM, flC. [ n*Lruct loflni ll.dCI, “ Lips'' 

Liinis T* li. Dui . 577 . Frrirlilencg, it j. 

FlHl'J't'NES A wall mlsRlnit helFst .Ml- 
Ihetitk list, 29 CL Internntl(*n.al Cin- 

flnna] I. 

.MFNtC.VN I.CKal mBlterv. Iikleniatlnnal 
Law OmiLa, suilo 703 IMIll* ntde.,, £l 1 'a.sci. 
"Texai, 



WIECELLANEQUS 

VDU ,^^e Warned to renllvcr inlrTuri at 
hhsnc. FniDlable buslnes* nlatlns' anlopanot. 
tit 1 ]]cHrn.rT. etc. W-rito Sprlakle, Plater. - 2 ,(r 

_Marbm, tnd, 

O.lSIl I'ald for ftoUerflip*, Intes'la. Sco 
.Si nr lair I > lap lay ■•l<bCiit^ci>u*nt del payie fl.l. 

AJL’lTEl'H larlijoo lit : Hell ynur work. 

Write Smlth'a earrice, iTlJUL Wenalchce. 

_W'aahln£Hvn 

CUTS Anylkoity Can iiihUp. KIne ctchlmr 
pructfifl. Ppi'clmens. luirtlcular*. IrslImutJ- 
ali. fur itikui.i. J. C. J>(ty, W lndfiilL Lid. 
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PAY leant 



From 

An 

ENGI- 

NEER 



Pay, l w)M trjiLn y/tii at vollt liomo mmlJ nn Pmctl^al 
IirAniTur untn JN POSITION, or prupar? fou fnr HIJT- 
TEHPAY on t^e Jntt haw^ All tonin nnd clniwlpp^ La^to llcilt kt 
Qqofi ll youenroU now. 'iVTUTE POR FKEK HOOK. 

engineer DOBC, 19 S 1 Lnwrtrtu Av«., Dtv. 19 , Ctilcpfo 



I^EARN TO DANCE 



UAm TKE OLTVT at M fl Hff F roujew 

■ftoADiirAr mTV»v ” ■ n v m t Prt->i 4 riir 

Thia ni<w, «inir<lo TP^Ttio^ <:p^1uib iraq njciLcUy 
euilv. 30 Dll-FHUfcNT STEPS FQlt ALL AIf>]> 
fJIlN PANCRi). TANOQ — WALTl. Th» tnotU-m 
FOX TltOT., Tbo Elreamjr W'ALTK. TIh; Irnttmt l^p- 
Cll-ITY STEFS wHI tn>L« you HAPI'lEH, 
HEALTeiEK. MORE POPULAR. YOU'LL EM- 

DANClMa. I| -ferf |tt .■■n' 

irUl. Uvn'l ha n wmhthrwrr. BaUE fXJQVUICSr 

DOT DF ijirEt Wiil-ii iw full pn-ii Lritln-ran iril: iLpyt tbUcpl Lb 

IRVING SCOLNICK,U 72 Broaifwny, N«w Yari^ 






We can't Incti >t>u how tn be 
an inventor — ^but ii ynu b.Tive *n 
Inventive turn of mind, Ihu nriF 
Iti ternntion^il CorrespOfidcnce 
SdiDoli CourM in Inventing and I'alenljn;^ vfUt teach you n/'i 
the basic kncrwlc^e ^'»u must have In order to earn real money 
Irtun your lnlcnL^^ Prepared by experts — study in spare limct 
50.000 pntenii ^ued yearly In the U. S. — why sbwildn't 
some of them be youfs? MiU the coupon — today! 



internatiomal oohrespohdehce schools 



BOX W»-G. SCRANTON, PENNA. 

EsiJBla fiiUy Bbout v^LUi* aounc ta tlia lulilect nurkad 3Cr 
□ INVENTING AND PATENTING 
n f'bvniiitiy Cl Aaratihlan^ 

Q |[«lia □AJvtrtiHiiuc 

G Aviitlan □ ELKtrleai EnilncvriDC 

n f't«Iria<'rm1[<7a G Drttfilaa 

□ AJj C'und Ie hjoiBS □ RhfLw t^t*rlag 

□ Arcbil«tur« □ Uiw! F ii bHbIi 



Sa HID I....... ...... .. . . . nrr...r-4 . .. 

JL44tn$t. — 



$400 



PROPIT 

month UV 



aiOHT NOW IIM 

S I M PLI PI 




Start bif imvvcK biuianH yttiif 

Qim. Id* piiEca lau 

T<iu atart in thU rfn&L uinMna 
wnril at inaBcnl lliKti yirU ImutlbD. 
IVoAU' will cuilF tHty For iL iN-Ci'H 
ii tba tiniH tu bUF trtfare iDflatkOD 



30 DAYS 
TRIAL 

AT-OUR-Rr$K 

530 MONTHLY 



vouR. Shop with 

B D AP-C W E 



TH I S 

L D E 



ThoUJUadjl af phutw Blm earnlni bijt 

tnciney wirk Uoban fB^kiac ia aa ika 
many nenktabk" jolM uik DohaLmcDua 
wark it iDla you kandLe, titaech ibe 
Ri«<B yau'rti iniur^cud. io, uar i^ui ad 
nud mail loday ta 

HOBART BROS,, Boi M- 211 , Trev. 0 . 



□ Caa 
Q Floctrii; 
Q ENltad 



NEW 



G 1 Z 5 AiEiji, 

□ iw Amp, 

□ 3H Amp. 

G 4 dU Ajtip, 





Pioneer TalffvIslDfi 
Train I nt Institution. 

TPQXAL la tka ONLY vlauiU bnauL 
eutliK itation ia 
itie cauoEpy -cidfir- 
'Ine a irwnine In 

tJf^«.rn tclDviiian at 
t^'UX A L.a Biuvri^ 

ID a a I licDDiBil 
ptatHin. Rla oD' 

pnnqniiy la bwt 

allfad. Pf rf CH^Efd 

kacDE lelrfialna 
h:u will aLrclclc-Dly 
appear db iha - 
uarket aa tha 

FHU P«.DCA NKST BTO BUY'rNO 
WAVE. On i ya iir 
iraJaiaa naw at iha aniy InlcTiataTi alalioEi 
In I Ilf ruitian wknn^ ytm Dan |C!t DipBrinnn 
wkjla pnwmmp prB brftfcdi'JMt, L^ftnn la 
ofM-rala ibo trammitt+n Btuiite trrhnaiue; 

DuaLral toom nparatiom pni rtnny cihBr Jotn 
by artkinily dninp tlic ml thlnjE- life ibn ri<at 
npeiHcanD ihat ronina |tH|«y when yvu. |»t a 
iab ikjil |iayi ruJ rqan^'y, 

Thomuch iralnlBC qUalLOna far anecatnrt IlDanpa- 
Iradia Milftpbone lilt diaaa). Yi;^ mi 4 at bav^D a 

lieinuHi tn operate a radpi ar tclEvuinn iiatmn, 

JlUPlfiMfl iDadefa ti^rdlct ibat Naw Tid(tTlfl[nn 
pyiiBm 'iir br^^adiraaliai wlU rri|Uirv 1 k^nLipjjiila nf 
trappiEutirra aad rrlay aratinaa. Hnii'a'a opixir^ 

lunily far lliDrnufbiy trallMtl t«ll«VtiMib Ltreb- 
ILhLiaEiB anil aapifrlH. 

WtIh for rrM Fcildar "FiDturRa ba ikn Air*' Jnat 
aign atid tnail cuiipon. KOWI 

Flrat NatlanpJ Talavlaioit, lita. 

Dapt. AJ. Powar &. Ught Bldg., Kanaaa kio, 

Wiibaui obUpaLiem, irnd nw iNniTtMlH] FREE iUkwUwtiwI Foldrr 

OB lbs Air.''' talliltg about ihcw iJiijjtjr&urLLE.hEiB lu EcJoviiutB,. 1 Pill 

oU«r. 

Naflja. ...... ... , Ago 



A 4 Jt pm. . 



iiiMAAUiU 



MATHCMATICS 




the ta ali 
technical success 



marfo plain 
in these books 

TTelp yoUr odvanroroRUE In terknlGg] 
or SrIrbElJlr wnrk. Ij»ut] matk^nmtlrfl. 
PuUntr'k euLtme tnaki'S IL cany TO 
mo-Hirr the inewmlnld. ttkown how to um 
itiein In vour (bJly work. Over 2ie.0dl] 
CDiiles sold. 

A Sejf-EDsirBtliab Coirse for Pndicil Men 

Pulmer'k Blmptn. ate[vby^e>p Treat ment 
tTiCrti'a you from Unit i;3neiULil:l to Work- 
tmi knea'lcdice of all mathtrmaLleal bierh- 
oris. Kven maker] elpar Lke praetleiJ UlC 
ol eukulufl. Cnutise haiml on Falmtr's 
years of tmilc Brlianl teaelkliurj fllvrs 



B.nswpni hpawt un every 



Famous hom€ 
study course 
available 
on 

terms! 



IHrj]JNiLni].M or pserriH*?! njul ■‘iroULpma wUh 
B.nsweni hosed un evrjy^ay □ueaEiona 
ptaetlcal mrn broUKkl to him tor Solu- 



lueaEiona 



Uam 

Slndf al Home; Pij jIs Thi Go 

A few mlnules a day will pl?e you mie- 
ileal roinmnnd of thja im port ant suojert. 
Rce ejlLItp rqurw 'wllkoul sonchDi? n eant 
In ZLclVEUErp. Pay Dnly 9l.OI> In in days 

11 ]D Louiig 



ay DE 

anEi s^i.no tnatiLrirv fur three itiioiii.iudf 
you keep 

red ITll^ lack of a WOrklUK kliOWlEdjte or 



pnMTlebl Qinthemuihti aodeI ike euUDon 
at ouee tend luck aver the Palmer CnUrtw. 



Coi:'’*T'a.' 

ARTTHMKnC 

ALGEBHA 

CEOMETKY 

TRIGONOMETRY 

CALCOttlS 

witH parBcti.eaJ 

•ppl icBlJan a 

Sant Jdp 
E xarpInpiiHHi 
No Morpy Down 
SewbU Mortthly 
r*ym*oip 



MbGILAW-BIIJ:. gn-appmoval coupom 



UfOrpw-Hni Oa.. |p«_ iso W. 43arf St., N. T. C. , _ 

4i-'i'i| Ilia (Ihi E‘M.1nirr I'riule^iil M n1 bainal'irf and C^lniliii 'Eleina Pliatr Caam 
C2 Tnluimh f- tr I a ^yi' AumlaalKpii nhi Bnu-n^TiJ. Jxl ID dayi I —ill —inJ (1 au, 
j^iu |it« niijlj [m—Lkcti a^ij drjlwy, Jii4 ikOD luiiplklj fur a miiulluK la trEiaii 
Bvulla kil. io', 

fijUt .Li .xfTB" J 



|.A/ 04 . unluii BmiuaiiiiBiUDd by laailitaiuifl cf 



^hPUrk . 



AdilrNB. , ...... .... PbaJdupB ... 

CiEy bbS St^t*rT-r*, (--...h . . .. - h - .Compvny .. 
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/fotvfo 



MAKE MONEY 

with^*{^Camera 



T hink how N[Any proto^ 

GIL\PES ARE IN THIS ONE 
iSSf'E OF THIS ONE MAGA55INE1 
ilultlply thftt l>y the 34j4S7 pubiish- 
who MUST buy pliotni^niphap 

TILVT jcivp* RTi nf pLniLirt7i (ffinK 
bwKht KVE:RV MONTH! SRVRK \T!LI^ 

ION A YEAH is the euueervativo efllimaryT 

WHO GETS the millions eapcrly paid for tho&c! 
pictiiros? YOU can your share, no matter where 
3^ou live or what you itie lioinf;; NOW! 7U% of theae 
picture,? are supplied by amateur photoferaphet^— 
onlinury non- profess ion a S amateurs who have 
learned how to take pictures TIL\T SELL! 

B(g Money for 
Your Snapshots 

Thi!i li The Ape ol i’horofrniplvir Your 
VOUr OfFD 
Road tliD 





Geti 3 Chaeks 
Fn 1 Week 

Yorl4 McGlarT, 
frum ILttle tuiFh oi 
Uulvlilere 111. 
[TherE'B frnod mtm- 
thin for YOU 
no matter how 
aixwU.1 yotirtown!)! 




National Maga- 
zlnn Buy Hla 
Work 

Cfflpc, C, II. Hvhr- 
hflclc, Rndgeijort, 
Coiuu 




And N«wii>ap«rs 

Buy HIS 

Chas. B. Warrcm 

Jr. , WaodiTipj'f. I,. I. 



own ten you thaef 
CEiinem cam In on It! 

retiurta here — fmm ortllmiry moi>1o ivho 
have hlwfty^ Uheri tn tiu u iLule 
Wurk — and who have NOW dlteoVtTerl 



nn eniiy w&y to turn tbtdr hobby Inio 
iBoney. 

You don't have to t»a ui eKperr to 
EQnke money In tbla luKinailnp Field) It 
te NOT technical ahimy thftt Jiuh- 
iiahcTii RTc eiLKcf to nay lor. It'e tho 
knjirk of knowinit WHAT to photo- 
praph. now to phoiDifrntiti Ft. nno 
WITBRit: to nell It. that hrltiRi In the 
money r anil MARKET-- 

AELe. ptN^-UCRS — full oF human [OHTesL 
atid not»ular amnciil — That you muac 
icam how to pfcKtot'fr— not tHbnically 
tiL-notlml esamjjlca o! i>lioiosrftptilr (ten- 
Uisl Send! lot FRi:3‘;: Ji(X>K whirh tello 
all about aim pic tnilolnj? now kIveh by 
mall. ThEB nnvettrsl. ’'how-tculo-lt'' 
cou™ ol hiniriietlon Wjia dfri'elaped by 
auecHwful Jmirnah-Ttlc PhotoBtaphef5“ 
to quickty prepurE you, rEght m home, to 
moke Vklnrfifl theit BRhL. Auil it In 
Eomldne^ with »n Unllmlled Market In? 
Seri.'lro which ahows you IIOW and 
WHERE to lien Thom! 

FREE BOOK 

fjpi your free copy ol' ltow to^faKe 
Money with Voitr C*Jiinrrii." Pnyc 1 
Shnwa you the vu-hT flcope ol the Held. 
I'PLitc r iL-iia the kind oC Hmiik^hota that 
Hill hrLni{ you a Rood Income. Aud on 
Pnaett \2, Ui 1+K iimt in are prtuiwl Ihu 
plrturw anrt inurirs of olliera wUo. even 
4 or S weeka aflCT cnroHmont. am aJteatly 
luaktug Lhn money j*ou cem 
make. 

Thetn'.i money 
In Vt HTH catn- 
cral Mali coulKih 
at oniw for Thlj 
FRBE ROOK 
tedium you 1 ji>w 
C juty It La to Bet 
It cut! I'SK 
VBRSAL PHO- 
TOGR.APHERS, 

Dept. 72, 10 
Jtlrd St.., 

New York City. 




lirNlVERSAL PHOTOGRAPHERS, 

I Dept. 72, 10 Wear Jird St., New York City, 
^ Schrl me, without ro:fl: nr obll^lillOU, (ioohlc?. 
I Aloncy wtili Your Camera." 

I Name. . 

J .AddjE>S9 .. 

I City 

I 



^Hnw to Make 



State 



No Salcsmati will cull. 



GOOD SEED CHEAP 

GOOD AS GAN BE GHOMrNp HONE BETTER AT 
ANY PRICE. 64 YEARS SELLING GOOD SEEP 

50 HfOiUI Sktikfltd Gardonarm Aumully. My 

1 1 iS4 eat AlnS corttalna all the la lH»t Improved ftlii 

ntJiiidnrd VorkiitkeE of Garden, Farm Fluwcr 
Beecta, Frulta. Rulbn and Shnibu, fH'or SOO 
klkUatriitkuLt. wltlieamplete cultural direr t lend! 
lor Eardciicm and home planternr. ! iblnk It- hk 
the b^t e atolgit pjUbllKikM In AtnerLCi IndsjT 
Plan in hav« a btg garden thia aprina, I 
want everybody to try my NEW benba- 
TIONIToMaTO, "King nf tha 
rvtn Larae Boll d Fruit, Searlet. PLg Y letter 

Disease Reeletani. Write today fur my 11^34 Catalog and 126 swl 

of my Ndw Beni.atkon ToDiiaio Tree. BcDtl 3c aump to Clover pa^t^e. 

R. H, SHUMWAY SEEDSMAN 




I'tt jr'a 

<u AH, inCKFIHIO, ILL. 




Th-misindB of men pakt 40 h,tvc lost 
their heal Lb and Elrenfftti — end don't 
Itpow the cause. Tticy suffer frequent 
nig.bt. iHaing,. chronic consLipritioii, back- 
ache, font and les [Htlna, sciatica, ner- 
VDUsness, merta] deppHion, etc. Many 
think it LB approaebinJL old age. Oihera 
wrotiAly auribule tlteir trouble lo 
b] ad der and ki rf nc y, ThU is sometime 
a datigeroua mialakt. Science has dia- 
eover^ the r^l trouble is often pros- 
tate gland failure— a tuxnvc afflielinn. 
But an nitiazlnE new drugleaa home 
ttland ireatment has been perfected tliat 
thousands of uscre aay lta« brought 
swift relief, and quickly restored normal 
acllvlty* 

W, J. KIRKi PraLr The Electre ‘Thn'mil Co, 
2174 Merrla Avb,, St«ub«nvlllp, Dhln 



FREEl 

So ■rTuzIni: lit 
nsultk tftn th* 
Inventor Mnda 
It on Fret Trial, 
WrEt« today lor 
facta and iraa 
booh of atarUlfia 
truth* about 
jiHn past in. 




GET 

INTO 

CIRCLE 

OF 

JOY 



START TO PLAY VERY FIRST DAY— 
Free Easy Lessons— a Year to Pay 

The moment you play the Xylorimba, you’ll agree 
that Happy Days Are Here Again. Life is fuller, 
richer* iPDre interesting. Xyloritnbl^tfl have fun at borne* 
make a^'hit’' at parties, join orcbeatras* piny radio engage- 
merits, mal^e big money at lodge meetings. .Most spectacular 
of instnimenis, yet easiest io play, No tiresome practice or 
bothersome exerdsci. Vou actually play the very first day^ 

^rnmmA fAV nia Rnnb T«lli ill utmit Ui» Dn«ui llnr, vDflr t*J- 

seno for mg rree tsonK ^ itv« Na 

[?n*C rjf ohliuiUiciD —return ttia mipon UhIlf. 

J. c, OB#a« 1 * Iih;., Oept. TASJt, iTTOOartpau Avq., ChkeaSB 
S*IH| mfl, wltboqt lAlilBlhni, fUFJ d-Hillmf fV™ Trial «<f*r kad nOT^paJ^vnll 
tUn «l Ibij D,milAn X JlqMmlu. 



jViimr 






terffin^j to advertisers jj/cdso menfion Po;]]i7ar .UecftcmCea 
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NEW MONEY-MAKING PLAN for 

AGENTS, SALESMEN, DISTRICT 

MANAGERS. NO EXPERIENCE 

pnoFirs STAur immEOiarcLV 

jTer€'fl B. atiw way ta mflio btff money irltBont wltlnff unythim?. 
Vm, Juu ftetwalty (rivo tliesft ranllaB Bigrnr- FJlmple. anfly lnUitn 
tbM.t |0 brlntcimr bkf bione^'^ M> wtilt] aiy&kt bUJitHirB. 

BEST RADIO AND BARADIO 

Tiro m&n'«laii9 numbers. Tljo 
BEST ti9 an amajdin'i: little 7 Ib^ 
pnrtabiB AC bDil iUt.: riulfD lur 
finme, (MIIe C. fiirtu, ete. 

Tbo BARAOlO In Ibe lataJt 
criE* for tbvirofl, Atitem, 
natal [TUntA^ boUiGfit etc:. A 
ftAl gaL barrel with miytal 
bOOpB bbil wood Dtantl. AC 
and DC Operation. Roth ro- 
dtof( Ret police eatliiL UcGnsed 
by RCAatud AHoelated Com- 
panlo)* Purtty of luaa and 

y olUolft UOObd to n-0 Mr 

Write fit oTV«i. We'n show you BARADIO 

bow To maae big mooti' I'l^iC- ^,| i^rni, (im.Fifiirdr w^iiiiai-, n-i. 

ipg Away th&iQ wQiiJar rauLtie. [KiLefl e»iii iwi ^rwrtiijiic to* .if. 

BECO MF<;. CO., m W. Adiiu SL, Dej^tr 21£, Chlufo 



^ > “I ^B¥ TtE fivniOjiS 

j'l mcK nicholg 



CsrtixiU Tnutmctor of ChlmtO ACHdeinF pf FIqb Arts 
Art Director for ABHCtelntnl Killton^ NewBpajKr BjndlMta 
Crt'AtM' of~TliB AdicblurM i5f J^eler FN-n ft he Reftlr imp) — 
Just Poppoain'— ”Cartwril!Bt of tbe Air'"— TUdlo CnniJc^ flUT- 
THIS P0HTFO1.IO CONTAINS — Twenty L*iMin^Kurtifrfld* of 
Drawl n«I^Tell4 Tou All Mj Srfltel^How to Draw Foiirir 

B er^^ — Ct>rilo Strim — Pretty GJrli — >10 W ind WHERE to 
lARKET YOUR DRAWINGS. 

Send ^ZdUQi. CurramCV W^inBr Ordfrf- 

NICK NICHOLS SCHOOL OF CARTOONING 
35 3 S W. Rjnrfnlph 5 t. Chloyrij 111 . 



MARVELOUS NEW LAMP 
CUTS ELECTRIC BILLS 

100 Watt bulb rlvoa 300 wutt 111 Ltmlhti tion. 
<TUnraiitfK>d 1 DOO bumliLB boUia. Five aiaid — 

6C to- 200 watt, 

BIG PROFIT FOR AGENTS 

lOO Watt lamb, r«f. prU-fl ft you Frll for 

Jlend 3f ' 



SnR. Co£tfl you 4De 

muUry-maH j njf flalcH pljiii 



^£0 for auiDple unO 



OEPT, G. B.14, MA5TERLITE CO- 
HO E. 23rd St., N. Y. 



BUILD IT 



JIM dahdv cariN TnAiLVf 

nkHjr] Kl^BiJTI Lutlll 1i: 



nO*(| 



i^n* iJid Ibv< riinpBA* uu^r Sl-P'l— inHiMlF' .W> 
riiiwun*. flkrfijNr-.. t'hisU*, Mi.h'Tjd Liii. 
4 .CE. tU 4 VhIvhiC iipll D«Uu- hhl ta Jin 

DaiJr. D«a i2Jt-K WmmmMt, W;*. 



Cash Payments Advanced Writers of Songs 

tJaed and pubiicntidD arcwf'edi Send ub any likely 
material (.Wardi or Muiic^for coniide ration today. 
Radio MuuC Guild. lOSO Broadway, New Yorh. 



MAKE MONEY AT HOME 



Turn your epfiro Ump into pront. MAie CToloneii 
rollerj'. Art Novi'ltliy iiBil F'umi[\trfl, 

Very brofllabkv Si'lt Tor I rOjn.. -10 limil- 

tlful ilfei-leitH. 30 rolnrfl^ Eaolly tnadc. MauTlpki 
obtolncfi locally at low rani. We mart yuu rlh'ht 
with EPulclB cdallOjK 120 up. nooklct FTed. 

COLORCRETE INDUSTRIES CO. 

S70 OttAWA Avt., Holtanil, MIchlgAn 



.Amaainit but true! — only 'j nenta ^ ftiw ^ 
(!Ocb for tlicae brand new', handoome, 

[lutljoritativp, Ni-wEra Lit)rar>- ^ 

bootfl! 2Q pncLet-HiEed voliinitm — 20 romplci 
Rubjents — coverinjc and ccinciaely uH / 

ibd eubjertg included in a rezutur 4-yoar / 
ilinh SdioctI Couree — nil for only SLUO. / 
liere's youf chatiee to- ftet the oq.ulT- 
nlenT of a Hlfth School (iducatlon 



quickly, enellyt 1ti aporc time, nt a 
price never before possible t Thee® 

are New Km library boaktf — every 0?W 
newly wrlllen and printed. Propoj-L'd by 
npmrienwtl Cnltrgc juid HikIi E5ehool In^ 
efructnra ta equip you better for the bi^f- 
get dpportimitird njicniiLg up iu the new 
em ot bujiLiie&d. 

1 - 
3. 

3. 

4. 

5. 

i. 

T, 

a. 

10 . 

11 . 

12 , 

12 . 

14. 

11. 

1C. 

IT. 

15. 

If. 



Aitranamy far Cwerybody 
ChafTtlatrjr Self-Taught 
Phyelee Self-Taught 
Bialogy lor Beglnuere 
Elamanlaiy Alfebra Made EuBy 
Plana Qaatnetry Made Eaiy 
Peychalagy fur Baginnara 
Ceagmphr for Croryhedy 
Phy^lologf Sintplllled 
An Outline of Ancient Hlmtory 
An Dutllna of Medlaral Hletary 
An Outline uf Madam Hletory 
A Chart Hl*t*ry of the United Statre 
CItIci and OavarnmanC Enplalmrd 
GoO-d Englleh Self-Taught 
An Outline of Engllth Llloraturo 
A Guide to tha Cfaie.ltt 
A Guide to tha AHf 
French Salf-TAughl 



30, Spanlth fBlf-^TeiUBhl 



FREE 



Study Outline and 
Reading Guide 

ShpwB you tiow to Ri't th(i full brnriit 
fr(jin lEda Hiinie-Stuciy Courac. .Si'lf- 
trfiTlOK eiaTninatioTlft rnnble ynu to check 
vflitr knowIcdffP in each iubjcct 0 £ you 
ptusirtw. 

Each for Those Books of 
Expert Instruction 

Ho w Ca fi JFtf Do / tf 

Flmt, ciic of tlip larRmt and br»l: 
€'quj|]iu!d plants in tiic wlie-lr wur!l(l. 
Secund, tu'enty-Gve year* of tnukk-niiik- 
Lnp i-)((ri:'rh’iico. ■I'hlfd, w-i' ur<* niuklua 
tfnw Ijonba ill f'^nrirunw qtipuii^*^ 
Fikurth, wi' sell dirit't from printer to 
youi 

No seririEi of bnpkj of ihLs qtudity liiia 
eviT br'foti' bt-frn ao5d nt bo Jctw a riric-t.’. 
8miift, ort-papL'f bitidiikn, 

MONEY BAOK If NOT SATISFIED 

Mall Thli Coupon 



Actual Size 
5Vix3% In. 
20 VOLUMES 
9B0 Pages of 
Tflxt 

300, DDQ Wards 

$4 00 

lor p H 
Only * 



Tha New Eri Library, Inc-, Dept H-S^ Reeint, Wlt»niln 

fiend tne the New |-:ra T.lbniry bcInkB ralniinnhiiA yeitr 20 -VC>luma 
Hlith l 6 il] 1 <J[*l t'liUTHe, akiK) Study OuLde and aeU-te:Ht 1 ||ir cjcamlne^ 
n-nrui, 1 Inekhsp StW I«r the ThniKu Anil 2EKi for piwtiucE (51-30 
m alh whIcTi In tiaj'mCTU Mi full- w ithin pvg dajH I cnajr rrturu 
tbc IhiukU and yuu wlJJ rtfuutl my Jnunc>'. 



Notne. 



MlrlnDsB. 



E5liihJ. 



TT7itfn fo (it!t?€frf Fjcr# Micfifioii JVpufcxr ifcchaii^os 



OS AWAT 

ar/f^ up to 

OO^aweek 
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POPtTLAR MECHANICS ADVERTISING SECTION 



THE FIRST ETCTS^oKWOW 




An Invention 



OIlICiMAL GAS PIIOPiiLLED VEHICLE 



The First Step 

First — secure an experienced Patent 
Attorney to look after your interests at 
Washington* It is not the pari of 
dom to put off or delay. And remem- 
ber— U. S. Patent protection is the only 
way to obtain the exclusive right to 
manufacture, use. or sell your invention. 



Importance of 
the **Searoli” 

I can help you immediately* My 
offices are in Washington. Send your 
idea to me in rough form. My experi- 
enced examiners will make a search 
through the Patent Office to see if yoi r 
invention has been anticipated. I can 
give you a report at once — and this is 
something you mu si hav’e, because it 
decides what future steps you should 
take. 



An Improvement 




MOUEltrV 1031 I^KDA.V 



Tlii> nifterpnre Heiween 
and 

Very few inventions are entirely original. When a 
friend says of jTJur inventive idea: *'0h. Pm sure 
sometliing like that has been patented already/* the 
chan<^s ^e tliat it has. But your idea may have 
certain dllTerencsjs or improvements that earn its 
right to patent protection. The first step is to deter- 
mine, through pstent office search, if there are exist- 
ing patents that bear on yotir idea. 



Models and 
Finished llrawings 

Unnecessary 

Don*t spend money or time on finished 
models or dra’W’ings before you know 
your idea may be patentable. My 
large staff of experienced patent search- 
ers can handle a search from your de- 
scription and roughest sketdi* The 
main thing is to put it in my hands as 
promptJy as possible* 

Facts about 
My Service 

I am a registered U. S* Patent and 
Trade-Mark Attorney, serving inven- 
tors ail over the United States, My 
organization is complete in every par- 
ticular* 1 have Draughtsmen, experi- 
enced Searchers, and Attorneys to 
serve your interests. I have had years 
of experience in patent matters and 
know every angle of legal approach. I 
will secure protection for your idea if it 




areiice 



A.O 




rien 




70>M Adaitift lluiltliitj;; 

WASIIIIVGTOIV 




9 



D.C 
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/IBOUTil 



ClARESrCE A. O’BRIEN 

ATT0MIMS^ 



70*^M AdRms Building 



if you prcfir^r to me a form m^idEi 
specially for ihe pwrposn' ol re- 
carding ihc descriptive outline 
t>f your knveniian fnr my u^ajeh- 
ers' u»e at tlw U. £. I^tert 
Offirjc, write io<J;iy for my 
R^^ord uf Invenlkjn form — it 
will puidc anrt oHab^t you- It en- 
ables you to make u sketch of 
your idea arvd have it witnessed 
iU A miirmer af viilue to you 
evidence should the nccasiofi for 
cviderice wiser My FREE 
BOOR tells you how to usee this 
form to pruieci your mUTCiitii. 



can be dnne! But the lonijer you delay 
the harder it may be for me to st:r\"e 

Reasonable Fees 
— Fasy Terms 

Don’t worry about finances. My fees arc 
reasonable — and I can arrange convenient 
terms of payment. It has always been my 
<mstom to pemit my clients to pay for 
their application in installments as the 
preparation of the application progresses 
m my office* 

Send for 
FREE BOOK 

In order to know’ the steps necessan' in 
Becuring a patent* send for my FREE 
BOOK, “How' to Obtain a Patent." This 
book tells you everything that must be 
done every step of the way: how the 

Patent Law s protect you, 
what an attorney does for 
you, etc. 

FREE 

RECORD OF 
IXVEXTIOX 



1.WE.VTOIIS mail 
Thin Coupon 
TODAY 



Please ^end at once your book* “How to Obtain a j 
Patent'' and vour '‘Record of Invention” form. | 

I 

hiAME .*,*,.**.,.*.*,.. I 



SiiTiply fill out IliCi CDupcm ^l| 
luflJl {>. my FREE 

RtfOK nnd my Rfcnid uf Invrn- 
don form wiibnut i^huruc ur uliMga- 
tipn. f ti>wi:vLT, iL vvniiM frmd up 
[f wdi4|f| «rnd yuur 

idcaanil SlU.tXlS«nrdi K™ hI t^nof 
Jk> that I hr vrry Imporl hAl jitt- 
Uitiln^ry pirjirrh can br fltartrd Jor 
you. 



ApDIiESii 



(Be sure to write nr print name clearly) 
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School 
Course in 
2 Years 

This simplified com- 
plete High School course — gpet^ia^y pre- 
pared for home stud^ by leading profess- 
ors — meets all requirements for entrance 
to college, business and leading professions. 



College 

Training 



Over 200 noted Engineers, Bnal- 
tiQHS Moiij Bfid Bdiicalnrg 
helped prepare the BTDcehd in- 
struction whirh b(rer4 y<nj 



gnide vodMloaoJ truJuiaii: at home. 
S. GNjvcrnment figures show that the 
hlKh 8etuK>l graduate averages S 10 a wei^k 
more than the grade t^hooL Rr^diiaUi, 
whUp the college man averages 
f25 a week more than the liSgh^ 

•ctiool graeluate and |41 d 
mom Ulan tba jtrtide achool 
l^duate. 



The University of the Home 



Xo tofttter wbat your infitlnatlona may lw. yem can't botw t*«wr™sl 
without propEC Iralnlnuf, Check kLiid Of work pratblTOil mtl lol US 
Btiid you tiiu ilcLiJla wlihaiitobllRUtion^ 

Arfierican School 

D«ld. H-23G, Or»«l A**- atSIttt St,, Chicago 




..Architacturv A Sulldlng 
..Autemoliw Engti%**kfttg 
.^auilnm fttai»v**tMnt , ^ 
,_HII|ili«r AccOMfiung {C,.P~A.} 

. . Drafting A DMign 



.Electrical C4rtli*'r*ring 
,_Clklt Engiit*Mi*m 

^.Complrta Low 

..MachanlCll Engln**f1flgi 
,^HIah School Courw 



N«fl* 



.Ago. 



Addrac a - 

Iiifi^rtiin llciii on :iriy lHM»k ^ I'ilti; PopuLir 

Prr?*! 4 , f ilL 




coHrLSTEi, pmrtleul liomc-itmlr comtei prcrar&d by lomf of iho 
besL-kiuKvm HSCiL-isbiLi In lhl9 ^ountty, IncluiJlrLir All^M anefeuA, 

B.K., M.S.* t'h.D, — Bead of UcDiM: Uient of InitOfULul ChonilsErJ, 
rrjit JuAiituiy; L. if. Tot MAM, I'li.li.— t'omieriy Chlpf I’htmiBi, 
TViljan & Co, TtoW Vlcc-prtBldcntH UtiECrd trh^mlcal BuJ Ori-Holb 
l*n,HliJc(J Co. i BGAifLET STuClUTOM, U.M.’— of thfl Pepart- 
loont of MeLiilturcy> Letileh CnlrtnlTy, alUl OWEH I*, PrtrriM, I'h.U. 
— ’Pnjfeisor of Appii«l Chemlaliy, UnltcfBlly uf Peiui»j3 vuila^ 



MT^hthATtONAL SCHOOL OF CHEMISrnv 



AtmlAtod with thfr IrttrnttloaaJ Cmutptndtatg Gclvotli 
B«t 5{i4t'G, ScrAnlea, Prnaa. 

Without co.rt «r ohllffithin. pfetus Kcidi ma full detallc 

«T yiiuf hiimi‘-*tLKly (wlltbc in 

B Analytical Chtiuitlry Q IndmIrTal Ch«ail)try 

Che nil ul EngiBtflring □ BJiert ChoniAtry DaurE4 

□ l^haraiafiy 

NCffiOr.nnrrr..., . — hrrk rr .,„H 

AUilrc^i . ..„ 




Leam at 
Home 



Ba nn exTHift 
wneatli’r. Lmn^ *t 
hume hy icLali. I'hO wraalaat 
WTPftlericf all, FrtinH Ootch and Farmar ■uma, both 

wwlJ'i rkimp-L'in. hurji prrpiiiFed Mlp rnn^t * L>hnt.£ful annrw nl 1**- 
IMiliM wrlLIrn DD Scbentilic Wmtilni. Ph^ilcil CMlIara, Soil 
and Jiu-Jitsu. t<» iitn.inK, 1hr«ILhr, .n jLLtnu:Li¥a 

T-'.xjf. Hapril. p^id HicitrDt tiiintcr uhI Btri'DiTr [u«n «llh ■.■*1 liai. 
ihii Fr»a Pf iMt-j-lspiJiinvInjr wild thriUmd jjirinrfit*- 
No C^aipva — nitrt;lj artw l»i ¥-mcr t 4I.MV, 

Wrll* Tddav w ci 'py. SlaTa 

FARHCR BOHNS SCHOOL, CtHjrlncy Otda-. Qmalia, MPb* 



1000 NEEDED 

INVENTIONS 

Tlei^ is the nicest Knt&rkalilu houk ever njfTered to inventcuis^ 
One Thousand Higeded in^'entionn listed nnd d^crthiHL Ar- 
raOj^iHl as fuLlniws; GencraJ Prublernn: Autamotiva; 
caJl: RlpetTiciftlf Chetiiieal; Radios Mitrioe. -Separate chapter 
on thfl Ten Must Nccderl invciiitLuna. Tlila hnclt uny tflva you one 
Idw that will H^iii vfiUi a fortune. N-otniiLk elatr like It hoi ever horn 
puhlinhbd. Cnmpnod ht OTtomoUit bStwn^S. ildlted by UaymnneJ 
FraiidH Vutfs, fnmibrly MimAj;|nv hi^ltor of a leodlw aalEnUJla 
tnacaklbje. Over 10<l psecH. ilurabiy bounidr Price *1.00, 

Send. No Money 

Cut nut this adt'ertiitoaiuEtt and Mend tt tu us m ilh your iiAmu uid 
addre^ [ilaLniy wrLttbit and your copy Of Ibizi remartable book 
*' 1 I 0 D Htadaw wMl be sent Immediately, Pay the 

poKlman only kl.U} [|liw rtostiuee (in arrival, Money baok after 
Id ilnye' examination if dealred. Limited odltinti. Write NOAV. 
lOuinidf V. S. ii.iS caiS iftfft yrcTrr.} 

BUREAU OF INVENTIVE SCIENCE 

Dept* 31 Roehestert New York 



PATENTS —TRADE- MARKS 

Terms reasonable* Personal attention. 

Send triEjdrl qr drawio:^ fat FRER advice. 

Book "HOW TO GET YOUR PATENT" amt on request, 

L.F. RANDOLPH, fpnnerly RANDOLPH & CO. 

R^^iit6r6d Patent Lawyif 
303 VIctw Ruftdinc WASHINGTON, D, C, 



PATENTS— TRADE MARKS 

All invtntiLitra lubmittiHi held oonllderittal ai^d 
given pertorol nuentinus by mumlierB uf tliefirm. 
/'pTfrii “f?rjJ*TacP 0 / C’Onctjjiiftft'' and instrudioTH, 
"‘Ifowta Establish I'our Rj'jhU*' — EREEt 

LANCASTER, ALLWINE & ROMMEL 

Pafonf Lmw Offices 

<12 Bowen Bide. Wsihlniton, C. 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or modeL 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand- McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand- McNally & Co. » Chicago, lil.| The 

Ba flg qtt Sb Ryall Directory of Gduratltccd Attotneva, {lublithed by Legal OirtiCtory Cqrporatiofl, 
Boaton,. Mnau, ; Flugel'u Law LrUt, publluhtd by Levsl Directqry Publigbinq Cp., &L L<^uii, Mp.; Ami?r« 
icAn LnWvirrg AnmlsL published in Clevelanrt, Ohio; Bi.nkm Service Lcg^il I>i f Ev'tdr',' , publiehed by 
BAnleerx Serviiie COn Host^ii, Ms«.i Evre'a Luw L3it._9 Parle Place- TJew Vprk rJty; Wnltera LcbaI 
Dircctury, Ornnha^ Hebreuka, and the NatipnB.1 Directory qf AttorPeya, BallilmPre, MnCyland. 



WATSON E. COLEMAN, 

REGISTEREa PATENT LAWYER 



VlctH' Bulldlnfi 724 Nintti Street, N, W. 

WASHINGTON, D.C. 
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SlTV Tkffn IIUHtI lit* Tlrff&Tubrt 

?ni.fO- 2 ^ tJ.lS fri‘tnici 3 ; S 2 , 34 »ib:!i 
2 .JS (Ls«:i ;ni..iJi< a,ii^ «Ti 
JMi«.£-:i-:'l 2.40 Cj.f’. jut 2.09 

2 bil.T 9^[0 2-49 U.VJ .t 2 i 4 2.99 D.H 4 

a.lP' J.ltt 2.39 t.SLR 

::{i^Uh[« 2 .«S I (ut JUi 3 . 2-5 i\t£. 

3 llx.IJ.Uh 2 D 2.05 I 3.35 l.li 

2 . 1 tn.^.vi 4 2.00 i-in 3.49 l.[£ 

^£A}r.-li^ 2 . 9 S Mil 3.49 1 .J!i 

4 l'x.b.g,'k-^» 2.99 |,|b JOlE 3.99 X. 3 b 

llxS. 5 S-^l 3.29 I.JS MU 3.79 1 .+'. 

9 <ixl.'iM 9 3.39 1 . 1.1 J ^.<9 3.99 

3 . 3 * J Ti *11 nUi.«r 
3 *r,*,.ijci.i 9 3,40 t U 311 Dtngf SiZ B* 

3 Ufi iMi IV 3 . 4 o 1 1 ^ 

aaxA.DJ.i'i 3 . 4 S jjj. OtALtns 

njir.^LiQoi 3 . El ]ji 2 i. uu A uTr n 

:!^j;h. ‘Jl.BJ 3.79 1 J.V " A " i t M 

SChbONLT it^OO bjthMJT viiliurh bln 
• ■‘-li'rmf. Vi ip IbaL^tm C?, Pl 

9 svr E 0 nt Ll huJlIxlIuJI unziinTMir, irn Eirir: 
QlfANiei H£ W — ou AH AHTCt D 

i:i -hi" I ^v,^rvT* ■' hiiirjifH-s. 



WITH EACH ORDiR 
Foil 2 TIRES 
tMtHUnmHil 
TWWHULVttU 



POPULAR MECHANICS AOV.ERTIS»((^S^cr^ 



FREE 



WHOLESALE i|f|||A ^AST 
CATALOG OF AllUU SELLERS 

SEND FOR A COPY TO-DAY 

No. K;t 3 MlBHJr JituUnNiDcr oh lUoiitriteHj 

llOEIfl of tilE :!UflO lOirt BUlllCTB. II.^UhI U> tl |9 
C3tAJo2. flhiir tw-'nn flUll R^iBaoni In & or 
6 NtroEis. Ad Diit^TiincllnK fiist jkiHult, 
Spill fctikii lOti, for 
J SamptcB 1 <Ict ll 4 £. jlkr, GimM | 3.35 

SPORS fMPTG. CO. 

LE CENTER^ MIHN. 

who fieri. V« lBfg^C'9t protitfl 
knoK' and tHcrtaiti 

llinplo but vital facLn 6l- 
/ort upplyinjc for Pat^.niiti. 
Our book kEvhh- tbrno faotp; Bonc /rw. Writo 

UCET * LftCET.ffTS F Sfrert H 5, Wiitwthi. 0 L Erivk im. 



INVENTORS 



GEARS 

In Stock — Inunediste Ddiverj 

ClAm. ii|«^ iprorV^Lt, thripit. bttuw 

hit**). ■r.ihJp Rnirpllnn. |jiilln|fj-. pin . A railrw- 

litLll Jlpa U |A Wtar riUr^> rti>P‘lj. 

r: 4 |li .buy qWitp ij|t 4 |>rlAl KU-p uf Bh^ khd. 
S*lfit UP iuiPf W™ PF«»IP 

IVrffe fot N&i 10 

CHICAGO GEAR WORKS 

w. Bid . TIIICACD, ILL 



INYlSfS^ 



■vn 



^ E N 



YOUR ID 



WrllF toiijr far FREE ROOH. 
HOW TO ORTAm A FATENT 
and RECORD OF I NVCNTI ON -- uf 

ill Di-Awl 4 i 4 ■or Mnd*| «9 yaur InvBntlen 

pr Ciantlnitlefi. flflAltp COUPON TO DAY t 
P»PWPTH |«9 AHUnce WITH BUT REluLTl 



MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 



1GT& WoolwDrth Oldq.^ Dipt, 4 Naw Vmrk City 

StB MILLER BLDQ. WASHINGTON. D. C. 

I j. , .i, »r r . I It ^ L • h’n r hi, ,. . ^ " Ti . - I '. 'jfhiMll B ] ■i.JiTii,"’ i.jdl Jl “ 111 • ■ ' i 5 
-.1 Jl.|. „■ -i . h.jru-. 



NAME 

iDtjIbEAS. 



Inventors Do You Knotvf 

Haw n. pditcrtr appLicactun Is prepared/ whst steps to 
ttikc NOW lu claim yow rJL^t to your Idea? how 
parent lawn protect i'au? This book brln^ you many 
In tcT citing points; also i]liLstratc 4 Important mechanical 
and c lL-ctrlcal prlndplpsH. 

IS bwk wnA prupnrud for inen of idoas^meii w'lw havn 
iLb orlicli^ in mind lliiiL tt'ill nmlLo tnoboy, sa^'t! money, 
BDve labor or ipvi! pIooKuro. LuHttUijf thinker® fljcrw that 
till? wDrlii of 9 few? yiinrs fruJii no"*' will bo mdicalEy diffprent 
Ih'I'iiiuh: oF tliO Colitribations to profui'iia that invent nni will 
make. Now ' m the tiine — ^if you have nn idea — to see about 
lirDli'etiny iL 

Ultie Ideaf Hav« Big Commercial Pessibilities 

Don’ll tliilLk tlint to be profitable an jdiia needs to bo en^m- 
plicated. ^ii!ii|ilih ttrlicLi'S — juHl n person's liuueli — liavc often 
iiroriNl proli table. The LTinkJy hair piUi the rnetal titi for shw? 
ulci -Sh tlie jiLL]a‘i' clip are KOTHi eicaEniilra. ALtn Itnpirnvt^tiiciita on 
fwli'Titrel artieb's AoiDctiuies prove more prolitable ihon the 
□rij^iuol article iLuelt, 

Oon’l Detay— Send for This FREE BOOK NOW 

Many a man lias whUciI until too late to pruteet an uko 
by a I'nitn-I SlatcE I^atrnt. if rinrinber, ttomuone cIho may bo 
thiukifiK u1oiiA the same liftea that you are; and the I’lirenf. 
Lims fav^or the mnu who filra h«a application fer a pairntfimt, 
DeInt'S of even a few rlayA mti urtilally mean the lonS of n 
tiiitc.'tit. iSo learn the impHjrtant facts about Patent I^otec- 
tioii at once, 

35 Years af Proven Service 



For thirty-five yroni. tbis capable 
orcntiitaltDn liii^ served invent orfl 
frn ni ah over tlip rouiiLry. Our larjte 
ntalT uf luilcot * penial kin h 1 vi .-9 you 

c;t|wri ntiil ptiuiiEpt BtTviee. Our fees 
are rcOfulUialite; we hlixo ficlp with, de- 
firrrr^l pfiynienta. The coupon nuikos 
it cutiVrnir Dt to Write ta US at once. 
V*^• it twiaj\ 



Al» FRE£ wiih the Bosk 

Thia La a '“Tlerord of 
TnVuDlIdh" form on 
Whiell you can Ffcetrli 
your L(b>ji. tltwcrlbC Ll 
and linvc IL wIinewHid. 

Ui.^Lpfiil form -wi]! 
Ix! ACDt T n- y ou 
fm? aloQif wlUt 
our book. 



^fgBUL. 



Moil Todq^to WASHINGTON, D. C. 



iTtTTOR Jh EVANS iCO., Refl.. fat. Attorney* — EaCnb, lfi58 
Main Offlee, bOO-K, Victor BulldEnft, WBihlnAtOfti D, C. 
lilt V NT ’I if fJt'Firr:S; IO-IPN Cettway OuUNllnE. rhiemo; tOOTlC 
Vltmlworlbi RulliUmt, New TorN; fl2KN FlilclUy riUladrlDLiiSii, 
n'ruat UultLilnt, Phil mh'CT'lt let F.raplfo BnlKIlDR, HttHliimth; 

ItllDX nobiirx lUUlblniT, Hwi I’rsinebico. 

Plpime wnrl me yont fr<D IkOOIc, “latent Protection," and yOUT 

"liecortl of luveLulch Ithink." 



Name.. 

fflirii^t anil No, 

City ..... Stale. 



TFhcu lentfinr/ pletiso nicnflou Popular Jf ecfiaiifca 
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TM :w>IWiJ3l T«F L..NE m Tf HS^ETAi ufit 

CLitUili TO Wli-'fJTETMfii JT <5 HUjWLs! L tOtUEll 
AscfFt Trtt tcjy.vTDK, m rnt iTMTCSF'mjte ™t 
»£j1Pi!lrttuUF Tf- fOH!kWIFWirM HII6H1 pyT'AfiOH 
iTi UWIT ^liis 



f.FP|.win£irs HAvt. FcHi'NO )i(fir flHwt rui 

TttCH*C5»'AliiE 15 jtUAU^MT C£t!4!,TAj^T iJAlM 



UAL LOON KttEORCH&fi/^W 
fOR PRjD^lNb 
.Stt«£1S t3F T^tL 
AtHfJ'JPMEUt 



tHt APESlkMt qr THJl HWiMti 

ra^?asm J 

*H Wf EJH j 

mW Tril I 

►cLTECHWCiSftPH I 

iHL AS ^ If fl 

iMKLftriciftta&K*PH “T - m 



MULtkiavaHlj 

LlVti^ 



hvLIi rUtFMdTijttt 
fmki ’.iLytn 

yffir cpi*WAitl_ 



V 5HUlbEl 
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White Men Have CiimbeEl Nearly Twelve MOee into the Upper Aimoi~phercT Free BAlloonn Cnrryinj; Re:;ord- 
inif In«trumeiit» Have Gone Nearly Twice That Hipb; Snrh Balloons Have Peire|ireted Into the 5tratc»phare 
and the MEtcaroErapha TtiEV Carried Have BrauEli^ Bacir on Tiny Platee Records of AtTnoapheric Preaburcs 
and TemperaTurcfi Whirli Have Added Much to Oiir Knawlcda:e About Conditions Mila above Us; It Hii 
Been Poundi for Instante, that the Calm oE the Stratosphere Offers Ideal Conditions for Hi|{h- Speed Flying 
and Planea Are Already BeinE Constructed for Use in the Rare Atmosphere Found There; the Above Draw- 
Shows the Operation oE One of the Fact-Rcvealtnz Meteorographa Which Wfites a Story about _a Lonely 
- - - -- -- Been Able to Penetrate, V 



Space of Perpetual Calm That Man Hat Not Yet 



Except on the Lower Fringes 
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By TYRRELL KRUM 

J F ticiencc* coniimiL-ii to for- 
\v:inl plan:^ silrcudy under wa,y. 
tTXpliirat (U‘ ilie henvens ^vilL 
u’Tthin a feu' years, result in an 
tj hi mare viciory over one nf the 
mit^litie.sr elenjents ot nnutre ever 
elirdleti^eil hy man, 

Lieut. Conini. T. f#. W, Seitle 
and Maj. ( diciter I-. Fr>rflney liave 
been ]>rctty clnsc Ut the tf^p, l*rn- 
fessor I’ fee aril anti liU aides, 
Charles Kipfer ami Max Cosyn', 
have venitireil far into space, ami 
a trio nf Soviet Russians, I fenrtje 



How High is UP 9 






Prokofiev, Konstantin Gndenrifif 
and Ernest Brmbaum, piloted a 






Tpp, Tyltaf CGttDn Balb Containing Plant Spor«s to Higging of 
Balloon; Below, the Spectrograph 
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ballooTi Into tlic licavetis- Such Is the 
meager list t>f Ihuse who have rcsponrled 
to the lure of ruhcniure inttj the mighty 
unknown. 

Jiut what of the fimire? Already prepa- 
ralionii are underway fur adtiitional ven* 
lures. A halloon greater than aity yet eon- 
ccived will lift far into the ^^^atnsplle^c a 
veritaMc cxpcriuK-Tiial talioratory where 
invcsrigiii ions may bo comiuctetl for days 
at the Itigitest point pot^sildc to attain^ 

In discussing the matter recemly wdth 
Glenn hh thiricrp widely known consul ling 
engineer of Union Uarhide ami Carlum 
corp<iraittitip LteuionanGUmnmarKler Set- 
tle ej: pressed I he opinion that it is etitirely 
within tlic realm of possihihiv f{>r a hal- 
loon ti> go higher titan the eleven atid six- 
ten tits niiles atlaiiied in his iliglit, 

**TIiere is litlte dnnht that it vvouhl he 



Balloon Ready for FUghe and Varioiuettra. Attached 
to the Gondola, Which Indicated Rate of Climb_ or 
D»cent of the Balloon 

- '' 



pos^slhlc to go up arnuTKl fifteen miles in 
lialloon of sufticieiu capacity/^ he oli- 
served. 

^AVoulrl it he possible for a balloon to 
remain up more than otic day?’* Mr. Car- 
ter was asked. 

helievc a gonthda could be const riicl> 
ed along the lines of a vacuum buttle in 
which the uccupanis would he comfort- 
able during the night despite ihe seventy 
degrees behiw Kero temperature of the 
stratosphere/* he answered. ‘AUtth a nevv 
type of goudfihi we have in mind it wmild 
he possible to remain up for a periofl of 
three or lour days.” 

But what difference does it make wheth- 
er a balloon goes up ten miles or twenty? 
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Let^s get an answer tn this question from 
Commander Settle. 

"There is a vast amount of work still 
undone in the stratosphere," he observed, 
*"The instruments for cosmic- ray investi- 
gations were the best that could be made^ 
hut they fell short of perfection. The next 






lime these instruments 
should l>ring better re- 
sults. ft would also l)c 
of value to take pholo- 
graplis of the earth and 
the sun’s corona and. 
perhaps.;! piciurc sh ow- 
ing the curvature of the 
earth cntild he obtained. 
T h e cl e vein p in e nt rt f 
aernnautic.s of the fu- 
ture depentls a great 
deal Oil investigations 
of the stratosphere." 

"^lore information on 
tlae movement of air 
currents and the density 
of the higher strata 
would he of great valnc 
in the design ofheavier- 
than-air craft wliich 
may use the stratosphere 
as an aerial highway/* 
vas the suggestion of 
^ifajor Fordney. 

And 50 discussions of 
plans for the future go 



Above. Instrument to Measure Carbon- 
Dioxide Gaj in OondoU; Left. Cotidol? 



Hatch and thciC^mic Ray Telescope ; 

Sample*^ 



^om. Evacuated Bottle tor Securing SamJ 
□t fttrataaphifre Casea 
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Oil aad on as scientists anO ;ivia- 
'toB iinsvJer Clie chal- 

lejige of the great heyond. And 
^\\hat a fascinating place it niu^t 
Ik?, i^tajor Fprdiicy, who has been 
in ami out of nearly every corner 
and nook of the world in his serv- 
ice with Unde Sam’s marines, de- 
clared that it was the inosi inspjrT?^r^ 

iiig sight he had tA’er , 

svitnessed. i 

** Despite the w'ork ^ t ^ 
we had to dn in the 
two hours of our 
maximum elevation, 

C o ni m a n d e r Settle 
and I will never for- 
get tlie beautiful 
spectacle of the str^f-4 , 
osphere itself/' 1^1 
jor Fordney said. "A^ ^ 
great dome n£ color-, 
without brilHance,^ '■ 
w'here the sun is 
shining disk at which 
one may not look 
uuthout hurting the 
eyes. Overhead a 
dome of blue as deep 
in shade as the trous- 
ers of a marine uni- 
form, the edges rest- 
ing upon a horizon of 
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misiy blue and white^helriw a stretch tif 
very light l>Ine^ ai^d flecked with scurrying 
whUe cU)iuls» Looking down ihrojugh the 
ports, tlie earth looked as the sty docs 



when one sees it from the groiiii|i. The 
illusion was that of a world upside down."' 



One interesting experiment wafe con- 
ducted in the use of h string of ciftton 
balls containing plant spores, lashed so the 
rigging* It was thought that no animal 
life could exist hi the open stratosphere, 
hut there was a theory that plan ft life 
might survive the intense cold and almost 
complete absence oi oxygen. And njVon 
the return of the S]>ores to Washinglon\it 
was found thev had 



niethofl of predicting weather was ob- 
tained with a i|uarta spectrograph that 
made photographic records of ihe sun's 
spec: mm at various altitudes. A layer of 
ozone is believed to e.\ist above the earth's 
surface at a height of at least thirty-five tc^ 
forty miles. It was indicated by ihc Fi>rd- 
11 cy investigations, however, that the layer 
is consideraTily closer to the earth, possi- 
bly ten to twelve miles. If so^ it will mean 
that further trips to the stratosphere may 
result in a new way of determining weath- 
er conditions through observing the ultra- 
violet radiation and absorption at high 
altitudes, inasmuch as there is a correla- 
tion between the intensity of ultra violet 
and the atmospheric pressure, 



JREE SAW 

PRODUCES|LUMB^ 

irl^hfe niai^mfiidio^ 



IVirtAhTe atroMhipt ^ in nianTpuTatioirliy 
two men. a chiVfiL sail driven bv a small 



made ten cuts of sixteeri- 
iiicn diameter in less than four mtiiuies, 
representing a large saving in comparison 
with the same work prodneed l>y hand. 
An automatic slip clutch protects the mo- 
tor and saw chain against 
shocks, Autoinaiic lubri- 
cation and automatic 
chain-tension are other 
features, The saw chain 
is endless and easily 
mounted. Every tooth is 
accessible for sharpening. 
*Saw gates and pits are 
imnccessaiy in operation 
of this iwo-man sawmill. 



notor IS capable of felling trees and con- 
erting them into lumber. All operations 
lay be performed in the woods, the 
necessity for hauling the logs to a saw- 
mill being eliminated. Gasoline engine or 
electric motor may be used with the saw. 
In tree-tellings the saw Is handled in the 
conventional manner, but for cutting tbe 
logs into boards, it is equipped with a log 
frame. Planks and boards of any thick- 
ness are produced easily as the operators 
niov'e the saw along its carriage. Precision 
cutting of boarding only one-twelfth of 
n inch iJiick also is possible. 



ch diick also is possible. In tests, the ^ ’ foil 



Left, Sowing Lof into Botrdt After Equipment Hu 
ill^ Tree, Shown at Ifight 
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Talkin 



s Sound Records 



Alter ycarii 

ton^ of Detroit^ liari worked cnit a iiieumij 
for sottml on paper tape. An 

hour of talk can l)c set down oti tifteeii 
cents wortli of tEipe. The rejjroclucirtf^ unit 
may Ije plugged into an ordinary radio. 
The tape looks imick like ticker tape ex- 
cept that it Ls only oti e-half ittch wide. It 
is prepared for recording by paiising it 
I h rough a tray of diemicals and 
then drying. A microphone serves 
as "mouthpiece/' A small motor 
starts tile tape moving anti the 
record is made vvlien the paper 
passes between two electrodes^ 
the lower of which is a brass roll' 
cr over whldi the strip glides. A 
spring-steel stylus, which pressed HT* ' 
lightly on the paper, Aubrates in ^ 



Top and Bottom, Viewi 
ai Blquipment Tor 

H^cordin^ and Repro- 
ducing Sound 



LltihT ,*i\: MStO 

rN aEPRODUClhlfa 



tion is abotit the same as that of 
the “talkies/' A phnio-dectric edl 
translates tlie black -aiul- white 
marks of the sound track tnio 
electric mod ulat ions that fmally 
issue from a loud speaker in the 
form nf sound. The talking tape 
has iiinumerahle applications. 



PECCMJUlNa ^ 4 



WEED £INCE A NUISANCE 
IS WELCOMED EACKt?^i 

Eelgrass, once known as a nui-, 
sauce weed, was accordetl a licarly 
welcome when it reappeared last 
year in RItode Island waters^ The 
mysterious disappearance two 
years ago of this grass put many 
indnstvies out of business, men- 
aced sea and bird life and even 
threatened to make marked 
changes in the coast line. No one knew 
why it vanished and now no one knows 
why it has appeared again. Hundreds of 
men who formerly relied on scalloping as 
their chief source of income, lost their 
means of livelihood and a blow also was 
struck at eding. Geese and brant which 
lived on the roots of the grass grew scarce, 
farmers missed the grass in fertilizing and 
builder siinisscd it as an insula tfeu. 



R-Eorg-fiiEiTRi: iii+iE 
PlC^^ti UP Rf/LtCTElj 
.IC-NT FROM 

track 



response to modulations of sounds picked 
up by the microphone. When the tape 
reaches the electrodes, it blossoms forth 
with black and gray markings, mostly In 
the form of horizontal bars, forming a vis- 
ible and indelible sound track. If desired* 
the record can immediately "played 
back," with a lag of only an Instant, A 
r^onttor with earphones may cheek up on 
reproduction. Tlie method of reproduc- 
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Left, Showing Raomincu 
of ]$34 DcEioto; RiKhtn 
BuJck'i Wheel Su.)pi 9 nqi<iTi 



ETH I:K Atriiri- 
cail l^lot^^^]ftti^. xvanl 
^iv nift, they art.* im- 
ini^ g'ct it ui rhr 
iiiMtlrls, ,\11 i.lowTi tlu.' 
lino, ftro rmiro 

p ffc we r i'll 1, cornpresri >riH 
hiirher. acceleration fast- 
er arul bodies more advanced m streamline 
effects. The net result is an increase of 
five to twenty per cent in the top pace, the 
*Wiiisin|^'' speeti ancl the ''fretavvay,” de- 
j>ending upon the intlividual automobile, 
I'eiv hif^bvvays are in such condition 
that the eighty* ninety and even inO-mMe 
^^^jccds of the new cars may he nsett safely, 
■ l^it owners will derive considerable satis- 
faction from the knowledge that the pow- 
er is there, that the eoE^ine is practically 
liialing^ while the car is traveling at sixty 
or seventy miles per honn 

Hand in hand with this capacity for 
rapid travel conies new comfort in the 
form of seats placed between the a.xles in- 
stead of over them, improved springing 
and shock absorbing devices, radical 
changes in wheel motintiiig and low-pres- 
sure tires. 

The 1934 DcSoto is a vast departnre 
from conventional design. It has a round- 
ed no.se, a wide front and a tapering rear, 
an attractive automobile that offers little 
resistance to the wind. Headlamps are 
sunk into the front of the body and the 
radiator is concealed. More scientific dis- 
tribution of weight is accomplished by 



moving the engine and tlic seats ahead 
about twenty inches so that passengers 
ride midway heiweeii axles, Together with 
longer springs and low-pressure tires, this 
results in unusual comfort on ah kinds of 
roads. 

Under the smoothly rounded hood is a 
llJO-horsepower motor capable of develop- 
ing more speed than the average driver 
will care to use. ikitonted rubber engine 
mountings reduce vibration to a minimum. 
Free wheeling is standard. Luxuriously 
cushioned chairs with chromium-tubing 
frames are used instead of conventional 
seats, giving the passenger a sensation of 
“floating” instead of riding. This effect is 
due, in part, to the natural springiness of 
tubing construction. The interior of the 
DeSolo is roomier, the design making it 
possible to add eight inches to the width 
of the front-scat compartment. Two per- 
sons may ride beside the driver without 
being crowded. 

An important contribution to comfort 
Is introduced this year. Tt is independent 
suspension of wheels. The entire General 
Motors line, including Chevrolet, Ponti.iCj 
Oldsmobile, Buickr LaSalle and Cadillac^. 
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is cijiiippcfl witli tliis ft?a- 
ture. In the UiiiekT eacli 
fiunt wheel is iiuiepetui- 
ently carried on a Trie- 
tioTiless cot! spritijr, ilie 
front axle ficinp: replaced 
by a special front crfii>&- 
mem her and ihe stiff leaf 
sprit! ffs by the coil sprinj^s 
and "V-sliaped arms* 
The result is that one 
wheel may pass over an 
uljstacle withont com- 
nninieating' tlie shock to 
the other wlieel or to tite 
frame and body* A ride 
stahilizer* mounted just 
ahead of the rear cross- 
mcmli-cr in the Ihiick. pre- 
vents sway or body-roll 
on curves and higli- 
cr owned roatls. 

Tlie Plyinmiili and the 
Dodfje offer another typo 
of wlieel suspension that 
proftnees re markable 
freedom from road shocks 
giving a smooth ride on 
roLt|f]i surfaces, 

Ihjdies of General Mo- 
tors cars for P>34 are 
more advanced in siream- 
lining than last year's 
njodels, hut conventional 
lines are followed. The 
Chevrolet is two inches 
longer over all and four 
inches totJgcr inside. Its 
motor develops seventy- 
nine hrakc horsepower. 
A water^jet arrangement 
plays a tiny stream on the 
exhaust valve sets to keep 
the engine cooler. The 
Pontiac motor produces 
eight y-f on r horsepower. 
The car, with a wheel- 
base of 11734 inches, 
w c i g !i s 3,480 pounds. 







Tap to Bottoni. 1934 DeSoto, the Ne^r Buiick, rtaah Coupe. Studebaker with 
Built-In Trunk and the Deluxe Plymouth; Note Advanced Streacnlinlng; 

Employed in the DeSeto 
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tile driver turns tbc Igni- 
tion key nnfl steps on thii 
clutch pedaL Tine tnotors 
are p oner Ink ranging 
from eighty-eight Inirse- 
pmver In the six to 125 in 
the advaticed eight-cylin- 
der mrulds. 

Slutleliakcr also leans 
more it- streamlining 
tiian hetore, Therr is new 
cnmfi*rt in the lorni of 
spring treatmem knovin 
as t] uadriptiise suspen- 
sion ^ which is said to re- 






Tept Reax Seat of DcSoto; Note Tubin^-ScBt; Frame; Bot- 

toiUt PlyitLDUth'a Wheel SuEpension 



There are no ratlical changes in hodv 
lines. A ten per cent increase in gaso- 
line mileage at speed is clatmed 

for f)c>ih rhe\Tid?^d am.l Ikiniiac. 

lUtick li:ts more powerful engines 
than in Pkhh the smallest developing 
eighty-fight horsepower and the larg- 
est 116, power brakes and a thial con- 
frolJed antomaiic starting mechanism 
are other features. W'hen the ignition 
i- turned on and llie accelerator pcflal 
pnsheiil down or the hand thmitle a I- 
vanced, all operatitjns for starting are 
performer! ant omaf irally, 

lie hneni fills in body lines, Increasfii 
power and acceleration, improved 
springs and a new ventilation system 
are features of the 1934 ForfU The engine 
is equipped with a dual downdraft car- 
buretor and dual intake manifold, stepping 
up the power by twelve per cent and giv- 
ing a top speed of henween eighty-five and 
ninety miles per honr. 

Auburn introduces two eights for 1934, 
in addition to entering a lower-priced field 
with two new sixes* Flowing lines and mo- 
tors capable of high speed are character- 
istic of all models* One feature is the ra- 
diator grill which has small air scoops at 
its base to keep down engine temperatures* 
Free wheeling is retained, springing is im- 
proved and dual ratio featured in custom 
models* 

Nash features advanced streamline ef- 
fects, twin ignition and a coincidental 
clutch starter that starts the motor when 



suit in balanced* level riding at all speeds. 
Free wheeling is retainetl by Studebaker, 
who pioneered the deviee. 

That these high-speed automobiles must 
have means of stopping quickly has not 
been forgotten by the inanufacciirers. In 
general, braking power has been increased 
in proportion to speed. There are several 
different types of brakes, including the 
mechanical, the hydraulic and what is 
known as the power brake* In several cars, 
the mechanical brake is given a helper this 
year, a booster arrangement that permits 
the driver to apply the brakes firmly with- 
out as much foot pressure as formerly. 
Increased braking areas, wider linings, 
improved drums and more efficient mech^ 
anisms for stopping the car smoothly are 
other safetv factors in the 1934 models* 
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Railmobile Gives Smooth Ride at High Speed' 





Stiini ii)i r i ti |T at all 
fipeedri 1- among the fea- 
ttifrs of ri now vehmlc 
fles^igned for ii^ie rm rail- 
roails. Actually u h a 
liiTii im rail>, LH|uippe.'il 
with pii eii m at i c-t ir cd 
wheels whh stt el rhmges 
anti special springs to 
increase the c<>mkm of 
passengers. An alitmi- 
Tiijin safety ring s^'ithin 
^ ttie tire solves the prub^ 
t leni of blowouts at high 



Tpp, Old 4nd NtiW Oft KaQB; 

Left, Ceutar, Vic# fram Kail' 
nob Lit I Risfht, Cenltr« Pneu- 
matic-Tired Wheel i But lorn, 
Driverk CuimpartTDCTU 

Speed, lln^ rint; takinq: 
the Irjad when tlie tire 
grR's tint, in addition to 
cfmdiivtiiig lieat out oi 
the t:re, I'roditceil hy an 
nijtn:itidi:le in ami iitt: nit- 
er. a railnntd rriiiipmeni 
house and a rnliht^r 
tompanv, the h tele 
“.eats fnitriccu pfilsen- 
gers, iVtwered hy a I'tt^ 
(’ n g T 1 1 f, the t wr>-c a f 
■'Lrain‘‘ attains speeds oi 
seventy mites pet hmir. 
Safety l> rakes stop tlie 
rail ni f j h i I e s ni in > t h 1 y 
tjver short distances. 
Operation costs are said 
to hi^ low, even less than 
for similar vehicles run- 
ning nn highways. 





X-RAYS BARE METAL “BRUISES*^ 
INVISIBLE TO EYE^^ 

Imdsihle ^‘bruising^' of metal when anto- 
iiiobile crankshafts or any of many other 
objects are drilled or cut hy cold-work 
machining can be detected and measured 
hy X-rays. Prof, Lars Thoiiiasscn. of the 
L^niversity of Michigan , poin ts out tiiaT 
engineers have^otig kH'own that when a 
piece of metal is jwrcTcliincd, the pressure 
and tearing mq^^mi of the cutting tool up- 
sets the structure of the metal for some 
nee bjelpw the newly cut surface. By 







shouting a tieaiii of X-rsiys on a jnachineil 
metal surface at a slight angle and then 
catching and photographing the reflected 
rays. Professor Thomassen found that the 
tup layer of disturbed metal crystals gave 
a picture of jumbled spots and blurred 
rings. Photographs of the top skin of im- 
machined metal show regularly arranged 
?ipots. To di stover how far machining af- 
fects the metab one onc-thousandth of an 
inch is etched off and another X-ray pic- 
ture taken. This process is continned un- 
til a layer ts reached which corresponds 
to tliCLunmachinecl surface. 




t 




* * ' 



t 



*i», j * - 
^ + M 

■'fc Ni 



J'*, 




Tlisfht Phiiln. rniirtwy 
't'uLliikin Tir & Mfn. I'o- 

Top, Driver at Throttle of 
RailpUne; Note ViiiblUtv; 
HijEht. How Engine Je 
Mounted between wheels on 
Each Side of Front Trucks ; 
Drive Is Direct 
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By WILLIAM B. STOUT^J^ 

f ^DteiJ Aenviipilre nM AeniflJiKtlc Hwlanpr 

£As Told, to Juliajt Leggett ] 

YY T^IXGLESS airplanes on tracks^ carry- 
ing passengers, mail and express 
across country" every hour at ninety to 110 
miles jjer hour, followed hy similar self- 
powered units transporting' freight at the 
same hig^h speeds, all at one-third the pres- 
ent cost — this is the immediate future of 
American railways as I see it, 

These new i rains will be shaped like the 
fuselage of an airplaue, streamlined at 
front, rear, both s isles and the bouoni* 
Tiihing construction, like that of the air 
transport, will make them sufficiently 
strong to withstand severe impacts, }"et 
light enough for economical operation and 
easy control. Driven by gasoline, oil or 
distillate engines, the planes on rails will 
carry passengers profitably In competition 
with hus tariffs. Even now, a new kind of 
engine is being developed which may re- 
duce operating costs still lower witliout 
sacrificing other desirable features, 

The passenger train of this type already 



the freight car driven by its own engine^, 
probably pulling several trailers, yet short.'^ 
enough to maintain fast schedules, f ~ 

j^Vars of declining revenues, due tof^ 
competition with the automobile, the hus"^ 
and the airplane, have been climaxed by x 
an appeal from the railroads for a newV 
vehicle, one that might liave the more de-C 
sirsible features of each form of transpor- ^ 
tat loti. Under contract and in cooperation^ 
with the Pullman Car and Manufacturing* 
company, a rail car has been constructed j 
in DUr laboratories at Dearborn, Mich. It 
is the product of aeronautical designers, 
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has been built and tested. Soon will come 
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engineers and mechanics and, since it"| 
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Top, L«ft, Te*aj and Pacific Train with Rubber WbLclsf 
Top. RiKht, Head-On View tjf 

DemoTittrating Li^htneas of Structural Uatnial \ 

I 

closely resembles an airplane without 
wings, propeller and tail assembly, it is 
called the *Vailplaiic." 

Chrome-molybdenum steel and dural- 
uniin were used in tlie car's eofi- 
%> St met ion, giving it unusual 
strength and resistance to corro- 
f sioMp as well as litrlit weieht. Xot 
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10 drive Mut car I'orwani nr l>ack- 
wanl. A separate set of indicator:? 
i^ ni'iuntefl on the iiv^truitient 
pjifu‘1 to show the driver how cadi 
tnj^ine is perfonoittf^. Other dials, 
switches and si^jtials on the paiiL'l 
aid in lire control and operation ot 
engine starters, all lights* brakes 
am! the like* 

Special air brakes, two \o eacli 
SCI m' trucks, stop the car without 
a jar in ten seconds trorn a speed 
of ility utiles per hour* The rapid- 
ity with which these brakes {tper- 
ate was deinonsi rated recently an 
one of iJt3r test runs when a cliild 
ftdl as she crossed the tracks, 'rho 
ratlplane was hacking along the 
main line. Witli only a few feet 
lo spare, the driver apjjlled the 
lirakcs upon signal from the llag- 
man standing in the rear of the 
car. In the parlance of the auto 



Lpft, Driv«r^i Compart- 
ment in Kaitplatici: Bot- 
tom, Sidf Vie^r of Car 




Ccinriety Pullman 
Oat Mf|t, Oil 



J 



4 ^ 



the prodnetion lines of a bus motor fac- 
tory, propel the car six mites to the gallon 
of fuel* All automatic monodrive trans- 
mission carries the power from engines to 
axles by means of direct gearing. So well 
has this drive been arranged that the ratl- 
plane starts smoothly, moving away in low 
gear, then changing to second without 
attention and finally into high. The driver 
simply Opens the throttle as the car gains 
speeds* Acceleration is rapid. 

One motor is mounted between the 
wheels on either side of the front trucks* 
The single throttle controls both power 
plants, either of which may be removed 
quickly and a substitute installed in emer- 
gencies* One motor is powerful enough 



repalrnian, we stopped '*on a dime*” yet 
without that severe jerk com mat) to the 
heavy train of today* The railplanc’s light 
weight contributes considerably to its 
stopping power. 

Twenty 'three thousand pounds is the 
weight of the car, or about 490 pounds to 
the passenger, an amazing figure svhen 
compared to tlie 5*000 pounds per passen- 
ger of the steam train* Fifty persons ntaj* 
he carried comfortably in the single unit 
which we have constructed. Riding quali- 
ties arc excellent, due to the mounting of 
special springs in rubber and to the ring 
of rubber inserted between the steel w^heel 
and the axle. Vibration from the track is 
reduced to a m minium, while the tubing 
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section. Interior insulatlcm increiises tiie 
freedom from vibration and outside noise, 
while modern, lu>;iirioii&ly cushioned 
the riding: properties, 

Kvcn the first tests showed us 
that the railplane woultl meet 
our expectations on speed. 




Electric Train TravdLnif on 
B^lla lfi«tead of Whetla Has 
Be«n Tested SucoEsafiiUv in 
Russia ; Noto That a Trouirh 
Is Ustd Instead nf Riiila 



construction does ntjt transmit a trace 
of cngitic shock, even at high speeds. 

The car windows arc scaled to ex- 
cUide dirt^ dust ami noise. Complete air 
conditioning supplies warm air in win- 




« View of th« Tex.aa and Eacifle 
Motor Train: fiear Car Ridei 
on Rubb«r'Tired Wh«t§; the 
^ Train Attatni Speeds above 
i . j Seventy Miles per How 

C g 

p^^terand cool air In summer- Two doors on 
-» each side permit entrance to the ra11plane,^3 
-■OTie opening into the driver's compart- v 
"'■‘fitetit and tliii other into the passenger 

/■ ^ j ^ ^ ^ ^ ' 

•m % ^ 






During one run on a 
rough freight track, the 
car exceeded eighty miles 
per hour with engines 
turning over at 1,650 rev- 
oUitionSj leaving a reserve 
of 600 revolutions and 
indicating that tire car 
could easily attain 100 to 
110 niiies per hour* This 
speed, of course, Is not 
intended for regular op- 
eration, The vehicle has 
a ^'cruising" speed of 
ninety miles. 

This rapid pace with 
low power is the result of 
direct gearing, since ex- 
perimental work has 
shown that about twenty- 
five per cent of the en- 
gines' output is lost when 
the engines turn a gen- 
erator to produce cur- 





r O P V L A U 31 E r 11 A N US 



lib- \ 

O ' ,74 






rffit i’lir :iiv i k’i'lric flrivv iii'iitiiMil 
of Till' wTifols 

The I'nllnKin Car arul MaitLt- 
facturins- cfnnpany a1^'^ is buihU 
in, IT a th rue-car unit fur tliu 
Cnioii Pachic system . a ilistib 
late-powered train in which tnir 
lalKiratejrius had a part in the 
ile-ijiTiiiig* Antither thruc-car 
uinl is miller consiructii m ulsu- 
where for the nnrliiiglon rail' 
road* ulide tliu 'I'exas anil fricif- 
ic already has placed a tu n-car 
train this type in nperatinTi* 
fh'tli r»f [he ihrcc-car Iralns u ill 
hu .slruaniliiteil 1o the i^ruatest 
tU'irreu ilion^^dit pf>ssihle at the 
time they were dusijrncd* and 
both will attain hij^li speed. 

DependIniT on the traffic^ the 
railplane may be produced in one* two* or convinced iliat \vu stami on the threshohl 

three-car tin its. The cn*^ines used will pro- oi an era nt fast, safe* conifurlahle atul 

pd a two-car train at ninety miles per convenient transportation that might well'—, 
hour* while the installation of more paw he descrihed as air-tnimled railroading. 

erful motors would give a three-car train V s> 

the same speed. \\ u A'lSnalize sleeping 
compartment trains of the rallplane ty 
so economical to operate that costs 
he a fraction of what they are now. 

To the railroads* floundering in the tnkist 
of ton-heavy and too-expensive u(]iiip- 
ineiit* the rallplane and similar stream- 
lined motor trains bring new hope, I artr^ 



Top. InTmrior of RAil^ilime Before InstitnatiQin of Soundproofitiif. In- 
■lilitifli? And Decoraiiue MiiteriBls; Note Tube Conatruction j Bou 
tain, Showtrif Neat InstTument Penel Ruaentbling Tliat of Airplane 



PENCIL FOR BLUEPRINT WORK ^ 
HAS COLORED LEAD 

Notations that will not strain the 

he made on hlucprints with a pencil* 
alsrj may he used on plain white 
surfaces. Cnlnrefl leads, red* yellow and 
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S FROM CORNSTALKS 
PRODUCEjg o^^farm 

Eng'mcers aT I o\^':k S tale college are_j;t- 



^cmptin'l; to harness nature's forces on the 
farm to*JgrovKle the farmer u'Uh free fuirl 
fi^ gas_by oping a plant which will man- 
' ' ^ ' gas for heating atul^. 



4ttactnre. th'fr family s 
•ft lighting* -Ifoni cornstalks atir] 

^om the barn and house 
ha% *tjcen erected which is expected^ 
" ' “ Ijc cay^ble of producing about 2(IU ciilm 



cesspoid I 
^ A test ^ 






et of gas a day l)v utilijiing forty 10 jiftv ^ 
pounds Tjf siiredded stalks, h Is esiimatc - 
S^ch a plant would cost the tanner 
Wv&eu -$3t)d and $5UU, exclusive of the di-i- 
frihutioji ei|uipmcnt within the home, it^' 
has long^ been known that ihe decomjms' 
tion of vegetable wastes is accotii panic- 
by the evohuton of gases with consider 
altle fifd value. Such ferinematiori pro-^ 
itecfjs h^iii iiatLiraJ organisms at a slow J 
ratc\ For application to fuel production ' Tacking Spedat Paper 
•fuirposes', the fenuetilation is inipossihle 
Ain less a nitrogenous waste is added to 
able I lie bacteria tu funcltoti. The real 
.problem in producing gks by such j^roC- 
css \l^' tu ihamtenancfe'‘^df the 

chemical balance and liacierial rlhcieiiey 
in the fermenting mass. In producing the 
gas, the sewage is run into a fenuentation 
chamber whh the cornstalks. n 

a '2 i 




on Screen Doqt ta Make It 
Proof against Cotd and Wind 



STORM PAPER ON SCREEN DOOR 
KEEPS OUT THE COLD 



- f 



AUTO BUILT FOR RUTTED ROADS 
HAS LARGER CLEARANCE 




F.ngineered especialh" for high-c^o^^’^ed, 
rutted roads and for use in foreign coun- 
tries where there are no roads, an Amer- 
ican aiitouiolulc has twenty-inch \v' heels 
and special springs. It is the livmotiilt. 
lie 



Co^^'e^sIon of screen doors into storm 
doors when cold weather arrives may he 
accomplished by m earns of a new kind of 
paper which is ap filled over the screen and 
tacked in place around the frame* Use of 
a half-roimd molding around the edge 
gives the door a nutre bnished appearance. 
The paper is water and wind proof and ex- 
ceptionally tongh. When the winter is 
over, it nuiy be removcfl. leaving the screen 
In place for the summer. 






auio has nine and riirec-fourihs 
indies of clearance, thus enabling it to 
ass over road obstructions that would 
top the low slung modern automobile. 
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NOTCHED LUMBER IS FASTENED/ ^ ^ 
' WITHOUT USE OF NAILS 




White Lines Show Size pt Modern Car aa Compared with AutO- 
WQbilt Constructed EspccjAlly' fur Usfr an ^untry 
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Factory prepared lumber which comes 
to the consumer with its integral parts sm 
arranged that any type of building can Tie 

erected by interlocking the parts jri 
^jfis now beiiTj^ tujned out, No nails 
requirtS and rafters, studding 
and joints are notched at inter- 
vals so systematized that all parts* 
can he <jovetailed in place. All 
jiarts are seasoned and tinislred 
and the system of fastening mem- 
bers will not only help prevent 
the settling of a building, hut wi 
also stop the cracking of plaster, 
it is claimtftl.'““ . r* P 
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Ten-Millibii Volt **Gun” to Bombard Atom 



Ten million volts, man's 
closest approach to light- 
ning', will be used by sci- 
entists seeking new infor- 
mation about the creation 
or release of energ>\ A 
giant electrical “gun” will 
tire this powerful bolt or 
''bullet” into the heart of 
atoms in a liombardtnent 
that may lead to realixa- 
lion of a scientific dream 
of modern alchemy, the 
useful conversion of mat- 



Left, Giant Sphern of Generator for BombnrdinK th' 
J Atom; Rightp t^erio^f Sphere i 



maefr availalile for ^letmartlPal Ttse, all 
other forms of energy storage, such as 
fuels, explosives, dammed water, storage 
batteries and the like, would be eliminated. 
The Van de Graaff atomic weapon con- 
sists of two large hollow columns, twentv- 
livo feet high and six feet in diameter, 
surmounted by a holloiv polish ed alumi-^ 
mim sphere fifteen feet in diameter. The 
spheres arc charged in an unusual man- 
ner, paper belts, four feet wide, carrying 
up the electrical charges sprayed upon 
them at the base at the comparatively low 
pressure of 20.(H10 volts. Or, the generator 
may he operated without any artificial 
source of electricity, drawing necessard 
charges from the earth. In tests, with thg 
generator discharging close to ten milHorf 
volts, scientists were able to work withihF 
the hollow terminals. When the real homj 
TTardment begins, a large vacuum tub® 
made of laminated paper will extend fron^ 
one sphere to the other. The electricity 
will be discharged through this tube, cre| 
ating the mo-st powerful X-rays evcj 
known, hurling electrical bullets against a 
metal target. This attack on atoms con- 
tained in the metal targets may result in 
release of energy on a considerable scale. 



^ ter into energy. I ;l.resident Karl Cy ipton, 
setts Insti tute of Tec^ology^ 
lias puslied to complcBoiTlhibi litWweapon 
♦ for attacking the atom, after its invention 
by Dr. R obert J. Van de Graaff> TT^e an - 
wfrHatidri ot one pound orinatter, ppcTor 
Compton computes, would create enough 
energy to heat 100 million tons of water 
from freeaing to boiling temperatures. 
The ratio is so enormous that if even a 
modest part of thef' energy in matter could 
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SECRETS INSIDE OF EARTH 
CHALLENGE EXPLORERS 

f* With all unkiiow 



II lands nrappeck 
^ (;-'C|j|orer of loniorrow must 

-^tvirn his attention to the eartlt's 
interior, ExpltiraHon o£ the stir^ 
f:ic e is tiearSnjj completioiip yet 
’‘"'-^he earth a few miles beneath iK 
^ still as secret as was the western 
^hemisphere before Columhus, 

1 Man has penetrated two miles 
^ down by means of oil-well drills 
^ j and has descended one nule into a, 
mine, hut these depths are 
mere pin pricks compared to the 
V 4,(XKJ miles that lie between theJ 
^ earth s surface and Its center^ T( 

to drive a 



will not be necessary 
tunnel through the earth to leant 
about its interior, according ti> 

Froh \\\, [\ Th om. J f ilrrliL-e- 
toii L niversity. possible aid 

to exploration of the imerior is 
the airplane, with which photo- 
graphs may be taken to disclose 
interrelations between widely sep- 
arated geological structures. Del- 
icate gravity balances are avail- 
able for disclosing rock forma- 
tions buried under less dense deposits. Dc- 
vices have been produced for ‘listening'^ 
in" on explosion waves started througli 5 
the earth by setting o 



How Sidrear Mny Be Used ai Boatt Note Ftoaii Attechiid at 
Rear lo Steady 'This- Utiuiual Water Cralt 



CYCLE SIDECAR USED AS BOAT 
BY ATTACHING PONTOONS 



Use of the motorev'Cle sidecar as a boat 
lias been found practical intiermany, Poti- 
torms are Htted on each side of the car, 
which is propelled hy double-ended pad- 
dles, Cbaiigiiig the sidecar into a boat 
^nay be accomplished quickly, German 
Hiianufacturers are considering a plan for 
Imilding sidecars equipped with rudders. 



irges* 
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WATCH WITH BRACKET STAND * 
IS OF STREAMLINE DESIGN 



Trains, aulomohiles and airplanes have 
been streamlined, and now a streamlined 
vvaich is being offered for the woman 
handbag. The stem is set into the hisirons 
Mack case of molded material and the 
white-enamel numerals stand out in relief 



DELIVER OIL IN CANDY FORM 

HAS A PLEASING FLAVOR 



^ Cod-liver oil can now be taken in candy ^ 
^form. Fresh cod livers are being mixocl^ 
J^with cocoa in such a way that the health-i ^ 
promoting qualities of the livers are rc-\f 
tained without any objectionable taste pyx 
^Pt^odnr, The mixture can be used in cboeo-^ 
late-coated confections, or even in making 
ice cream and egg shakes. It can be pre-^i 
served for a year, it is claimed, without'^ 
loss of food value. A small bar of cam^^) 
made from it contains the equivalent of a ' 
tahlespoonful of cod-liver oil , i / 



against tlie ebony hackgroiiiKh A hrack^ 
is provided to stand it on the table or tu>fik 
it ontp the inner pocket M the handba g . 
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AbovB, Esaeninstrig Qu9' 
]cta lor Any Markinf^r 
Rights Tire Track Uied 
Tor Corapattaoni 



By H. W. MAGEE 



IT was juM an nnlinaty '*stick-tip'' wuh 
iig added Hi rills or frilU* Three tiif^ 
held up a motorij.t in Cliicagn, 
jnoney, yanked him nut of l\is car and sped 
away. From the vdewpolm of the thug.^ 
it was a good night^s work. Nothing to do 
,now ljut keep going. 

But tliev made one mistake, Thev liead- 



ir^ 



S^d direct for Michigan and its state-wide 



police radio system. The Chicago police 






learned of this and asked the Michigan 
authorities to watch for the fugitives. Two 
Kmmutes after the request was made more 
+ than 300 cruising police cars and peace 
officers in 120 Michigan cities and towns 
t were on the lookoutn And nine minutes 

after the police broadcast* the men and 

* 

-* >v t I ^ 



the car \verc^n custody! A man In north- 
ern Micmgan Hed in a car afrer a killing. 

ad of him, uver the police radio, went 
the report of the crime and the descrip-/ 
tiou of the slayer and his car. Two troop/ 
ers on patrol duty sevenil miles dista/t 
consulted their maps and decided theyfu- 
gitive might follow a near-by main a^ery. 
They guessed right and had him ^nder 
arrest before his flight was w ell i^rtcd ! 

Three negroes held up a store iforth of 
Grand Rapids. The proprietor resisted 
and in the resulting shooting* he was 
killed after wounding one of the bandits. 
The killers fled in a car with Tllinois^ li- 
cense plates, ljut were hardly out of sight 
before an alarm was being broadcast over 
the state. Two troopers, about 100 miles 
distant, t>n a highway Leading front the 







nt cnmc listened ifi Nic rqi»irt^ 
|ui1k*d tilt roiul and waittd a yiiilc* In 
a sliori time llie liatnHts rode dirc^ly into 
tlicir batids! 

These instances, taken from the records 
of the Michigan department of public 
safety, show how the Wolverine state is 
ttsiniif the radio to augment manpower in 
battling crime* With the aid of the police 



Above, E X 3 min in StaTn^is 
under UitraviDlti Light;: Ldt, 
Police Radio Operator Broad' 
Ciitlng a Mntagf] 



radio system, a mere Itandfiil of 
troopers is doing a joh which 
^w n u 1 1 1 r (■ fj n i r e a sm al I army 
without radiii cojmmmicatioiL 
With radii Ts assistance, the 
state of Michigan with nearly 
5,t inujllin population and more 
than 57,1100 si|nare miles of ter- 
ritory, is heitig policed tmlay by 
less t h a 11 1 5i i t r^n j pers* J'he=e 
nu-n cover 7.500 miles of trunk- 
line liighways and almost as 
many more miles ot county roads. Tludr 
job is simpliherl by the fact that eighty per 
cent ol the populaHon reside in an ana 
comprising only one- fourth of the slate. 

The headquarters of the state police is 
at F.ast Lansing where Is located the 5^000“ 
watt transmitter. The system is divided 
into eight districts witli nineteen suh- 
stationSj each \^ith it$ own receiver. In 
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adflitioii, seventy-four local police depan- 
ments ami sheriffs^ offices arc equipped 
with state police receivers bringing in the 
East Lansing broadcasts, and a number of 
smaller police departments and communi- 
ties have installed their own receivers in 
order to obtain these messages, so that 
about 120 law-enfarcemem agencies are 
hooked up together. 

The mobile equipment includes eighty- 
three radio-equipped cars operated by the 
state police and eighty-one others owned 
by cities and towns but equipped to re- 
ceive messages from East Lansing* Tn ad- 
dition to these 164 cats, several cities 
, maintain their own local police radio sta- 
tions and these can re-broadcast East 
Lansing messages to about 150 more city- 
poUce squad cars tuned to local frequen- 
cies. Thus^ assuming all cars are operating 
siimiltancously, and all (iNcd stations arc 
tuned iti^ a general alarm over the police 
radio system reaches more than 300 cruis- 
ing squads and about 120 sheriffs, chiefs 



of police, town marshals and other peace 
officers. But this Is not all. Michigan citi- 
zens arc vitally interested in their police 
radio and scores of crossroads garages 
*and hundreds of citizens have sets tuned 
to the police transmitter so that actually 
an entire state is likely to know when a 
man-hunt is on. In fact, the troopers often 
rely on information furnished by these 
ciLizcu-listencrs in runningdowm offenders. 

How is it possible for less than 150 men 
to maintain law and order in a state the 
size of Michigan, even with the aid of ra- 
dio communication? In the first place, 
they leave the larger cities to the local po- 
lice and concentrate In the wide-open 
spaces and small towns with little or no 
police protection. In the second place, the 
radio releases every man for active duty. 
In the old days, aiiout one-third of a police 
force was held in reserve for emergencies. 
Today every trooper is on patrol and often 
is in a better position to respond to an 
alarm than if he were at headquarters. If 
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he is wanted at the station, the operator 
has only to speak into a iransmitter to 
him there, 

The state radio system Is used primarily 
to disseminate information rather thait to 
dispatch squad cars, as is usually the case 
with a ciiy-policc radio sysrenn It serves 
as a clearing house for the police activ- 
ities of the state. In this manner, the de- 



Abave. Bullcti PbolQ' 
graphed fat CoCTipfri- 



diDli; Right. FtTiJshmg 
DtatH Mask; BcIqw, 



Cir aquipped Co Lay 
Smoke Screen 



tails of a bank rohhery, for instahee, may 
l>e in the hands of every ofliccr in the 
stale within a few minutes after the crime, 
ami precious minutes in the chase are 
saved* If a crime occurs in one of the sev- 
eral cities with local police radio facilities, 
the information is picked up at East Latt-, 
sing and relayed throughout the state to 

every receiver on that 
frei|uency* If the scene 
is a comimittiiy that is 
isoiaterk the sheriflf has 
only to telephone the 
stale police station to 
have tlic news trans- 
mitted. 

^\''hat has been the 
result of this state- 
wide use of the radio 
to overtake lawbreak- 
ers before they have 
hardly left the scene 
of their crimes? in the 
first place, Jlichigan 
has virtually put a stop 
to bank robi) cries. 
Only seven were re- 
corded the first nine months of and 

five had been cleared up. Most bank rob- 
beries have tjccurrcd in counties bordering 
other Slates, the bandits being unvvilliiig 
to try to run the police radio gauntlet in 
the interior of the state* Also, the hi- 
jacking of trucks carrying valuahle mer- 
chandise, something rather common in 

^Ctintimied tn ll^At 
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^ Streamlined 
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Rail Car Is Like Plane Pontoon 




View or Great Br£tain*g First S^tteamliTiMl Rail 
C«r with Lines Lihc en Airplane Pontoon ami* 
Abovc^ Drtvin~ Seated nt the C an troll 



Great tJritain's llr^t stream] in od ratlroit'l 
ear has been cmuplLtetl atul h lieiii^ used 
til suburban service. It look=! like a liuf^o 
seaplane poiituon and is rtriven by a 130- 
horsepower heav^y-oil engine. It seals 
sixty- nine persotis anti lias a iiiaxttmim 
speed of sixty miles iht hour. 



TANK CAR ON STILTS EMPTIED 
C 1^2-U WITHOUT USE OF PUMP 

In the yard of ;i ,.Ncw Terse v contractor 
is a railroatl tank car staiulm^ ini ■uiU.w 
twenty -five feet above the ground. The 
car, minus Its rmining et[uipment, was ob-C 
tamed from a junk dealer after a railroad 
wreck and the tank is used by its present 
owner as a reservoir for asphaltic road- 
building compounds^ being elevated so no 




Rail Tank Car on Stitta, Porntittine Road' Building 
Caenppund to Move by Gravity !□ Mixing Chambtr 



pumps arc needed to force the material 
into a mixing chamber. To keep the com- 
pnijiifl in a fluid state in cold «^eather, coils 
of pipe inside the tank arc supplied with 
steam from a boiler below* 






SEA CONTAINS ENOUGH WEALTH 
TO MAKE EVERYBODY RICH 



There is enough gold in the sea to give 
every man, woman and child in the world 
about $14,000 worth, with gold at twenty 
dollars an ounce, if it were all removed 
and distriliuted etjually* Such is the con- 
dus ion which might be drawn from the 
most recent estimates of the composition 
of sea water contained in the 1933 physical 
tables of the y^mithsonian Institution, 
Each kilograur^f sea water contains about 
forty-five millionths .of one milligram of 
gold* Tbt total ocean surface area is esti- 
mated^ 365,500,1X10 square kilometers and 
the average depth at three kilometers* The 
seas/ therefore contain about one billion 
cub/c kilometers of w-ater with an estimat- 
ed Aveight of one scxtilHon kilograms— a 
number represented by the figure one^ foL 
lowed by twenty-one ciphers. This would 
npan about 1,500 ,000. CX)0,000 ounces of 
g dd or 700 ounces for each human being. 
Pecemly* ^ith gold prices no. tha, 700 



Ktecenuy* witn 
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ounces woulfl bring' imich more than 
twenty dollars each — if you could got lltc 
gold. The troulde is that nci batik ever 
protected its treasure more securely than 
Father Neptune watches over Ills gbkh If 
you couhl recov^er the gold frrj'ni the 
ocean, there is no reason why you might 
not also extraefc j’^ur ^iare nijk.silver. It is 
estimateil the oceans contaiti silver 1,000 
times greater than the amount of gohh 
Also there are vast stores of Iron, man- 
ganese, phosphorus, iodine, copper, bari- 
um, arsenic and zinc— all present in sea 
water in minute amounts along with such 
vastly more abundant elements as chlo- 
rine, sodium, magnesium, calcium and 
potassium. It has been found that the cost 
of extracting the precious elements from 
sea water is vastly out offjj^^& port Ibii 'to 
the returns, Wliile it has been assumed 
that the amounts of the various eleugi^s 
found iu the surface >afe^]sqf Ite 

found throughout tlic sea, this is by no 
means certain, as there is some reason to 
believe the amount decreases with depth. 



SAFETY-RAZOR BLADE HOLDER 
MAKES PAPER KNIFE ^ 



Stiflcp Tmuli^El b)*- 3 Boy ic? Brazil to Doubles a Pony 
Wh£n Its Maa^t^r Dteidjes to Go Places 



Ten or more diftereut positions arc pos-r 
sihle with a cutting tool which consists of 
a holder for safety-raKor blades, the blade 
forming tlie edge for cutting paper, leatlw 
er, carpet, cloth and siftiilar materials. The 
liandles can be reversi'd for left-handed 
persons and any deptlf of cut can be made 
by ebanginf^ ^le length of the blade. Any 
i.'i A ^ ^ type of wafer blade 

IjjHjjBffl be 

cutting edge 
guarded so there 
danger of 

^ cutting a guide or 

nicking a T- 
V||j^ square. The^hasi- 

arc*^n de- 
s. ig n e d that t*b e 
^T~ ^ m n s c 1 e s of arm 

\y ^ and forearm are 

brought into play, 
1^^ thtis preventing 

^ cramps in t lie hand. 



TAME SHEEP SERVES AS PONY 
FOR UTS BOY OWlJER ^ ^ 

* , f 



Almost eHry boy has ridden a pony, 
but a lad in Brazil boasts of a tame sheep 
as a steed. He trained the animal ttj 
“steer" hy knee pressure on its ribs mul 
the sheep appears to enjoy its role as a 
licast of burden as much as its master, 
following the boy about when it is rot 
servmg ^iiieai)Sr04 transportation. 



AMERICA HAS OVER ONE THIRD 
OF LISTED RADIO STATIONS 



There are 1.426 radio broadcasting sta- 
tions of record operating throughout the 
world and 585 of theni are located in the 
United States. Russia ranks second to 
this Country witli seventy-three, while 
Canada has sixty-three. Twenty foreign 
countries listed have only one station 
each. Several very high-powered stations 
are being operated in foreign countries* 
One at Villa Acuna. Coahuila. Mexico, is 
authorized to us 

'j r . 



c A British authority estimates that 29,- 
OtlO.LltK) tons of steel costing $l.4t)O,lX)0,U00 
are destroyed bv rust each vear,/^' 
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SMALL 

PROTECTS VALUABLES 



E C H A N I C S 

i# 



powerful jet of air. The nozzle is use- 
ful for blowing dust from under rugs, dry- 
ing out wet distributor heads, cleaning 
clogged gas lilies and the like. 

C/ 7f^ 

FAULTY PASTS OF AIRPLANES 



pounded 

to pieces in order that they ii*lay never be 
uses^gain. One engine inspector of the 
T rau ticontincntal apt! Wej;Lecn Air lin es 
destroyed more than S4,(KK)jOOO worth 
o/ faulty parts! since 1918. If such pans 
were not broken up. they might find tlieir 
Avay to the junk yard and might be used as 
replacements in a plane, thus endangering 



he llwes of pilotfvand passengers. 



oi jntoi 

lU^ 







THREE^POINT MASONRY DRILL 
Mm RESHARPEN 



SiB^l SftXe Shown io Open Position ; N&te Abundant 
SpacB for ValuEblcB ind Docummla 



' Made of metal to provI<ie protection 
* against fire^ as well as theft* small metal 
' safes are available for the home, There 
are scv^eral models, two of which are elec- 
, tncally lighted. When the door is opened, 
^the mterior is illuminated automaticaliy. 
''Ample room is provided for legal-size 
•* pers, small boxes and jewels. A shelf con^ 
leniently separates the contents, A spe^ 
cia! combination lock permits easy opera- 
tion in thg dark. The owner sets his o\\^ 
c'bmbiiiafioTi, - ‘ i * 



^ More durahle amt easier to resharpei 
than the ordinary drill, a new three-poin 
masonry drill is said to ^etluc^ costs i^n 
s i d e r a b 1 y. T h 
drill may be re- 

sharpened on any ^ j 

wheel^^^ ,, 

^Tie job. 

Cle^an* accurat ^ 

h o I ^ ni a y h e ^ ‘I ‘ 

drilled until til c 
;^vice wears riph^^. ^ 

down to the shank. 

Breakage is rP<^| « r-'a 

Tfuced to a mini- ^ ^ 

mum, due to the rugged coiikj:ructicfu o 
the cutting lips. The drill, which is heat 
treated, is produced in several tlifferen 
types for both hand and power drilling. 



JET NOZZLE CONVERTS AIR LINB^: 
INTO HANDY BLOWER -^1 



j^ny compressed air line may be adapted 
rfo blowing dust and dirt out of corners of 
[the automobile and its en gin e by attacTv 
[nient of a simple 
fits 

|haTid. The device 
jl s a metal t u b e ^ 

1 1 h a pointed^; 
i^outlet and a blunt 
'end which fits in 
rthe end of the air^ 
ose. Circular fin- 
ger grips make it 
easy to bold- Tn / 

use, the nozzle is * * 

Jield in the right - ^ 

'hand with the blunt end inserted in the air 
chuck. The palm of the hand presses on 
the chuck, opening the valve and releasing 



LIGHTNING WORKS FOR FARMER^ 
. ^ BY_ PRODUCING NITROGEN 



fchpfle its reputation as a destroyer, 
ligiitning actually works for the farmer. 
K. B. McEachron, Hghtning resea rch cn-J^ 
gineef ot the Cenera PEIcctri^ rnmppny,;;^ 
estimates ^at naiuroT IT^ ning prodnees;^, 
free of cl^rge, about 100,000,000 tons at 
fixed nitr/igen yearly over the earth's sur- 
face* Tht bolt of lightning comes through 
the air, ’ivhich is composed of about four- 
fifths nitrogen and one-fifth oxygen, 
breaks iown the air's chemical constitu- 



- i* o .3 . ■> ^ 
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cncy and (k^posSts fixed nitrogen ort 
*soil, and the fanner does not pay a cent 
for the service* Hut if yon are" scared of 
lightning, there is only one perfectly safe 
place around the ordinary'' dwelling, this 
engineer says, fkj down in the basement 
and crawl in the furnace. You then are in 
a solid iron room perfectly grounded — a 
very safe place to he. But if you don't 
want to get in the furnace^ you are fairly 
fsafe if you stay away from overhead wires, 
radio, the telephone, large metal ob- 
jects and also stay out of the bathtub. 
The belief that it is not wise to stand in 
an open door or near an open window^ 
during a lightning storm has some basis 
of truth in it, for Itgh tiling can be blown 
from its path and moved by the wind, and 
there is a chance that the w’ind tnighi blow 
the flash your way. Despite the disrepute 
into which the lightning rod has been 
^kinged by unscrupulous salesmen* Mr. 
McEachron says that a good rod, properly 
installed, will protect a structure ninety- 
nine limes out of a hundred. 



LAMP WHICH FASTENS TO B 
MAKES READING LIGHT 



^ Attached to any hook cover in an in- 
stant, a midget lamp only four inches high 
^ provides a good light for reading without 
* the trouble of moving or rearranging (loor 
^ lamps or other light fixtures* It is equipped 
a small shade, can be tilted at arty 
angle and comes in a variety of colors. 



EcTiergeDcy Wheel for Auto Which Fit* ovpr Re^uIj 
W heel end Can Be Attached Quickly 

EMERGENCY WHEEL FOR AUTO 
TAKES PLACE OF TIRE ( 



Attached in a minute without using a 
jack, a rubber and aluminum emergenejt 
wheel for the auto lias been introduced 
for use as a spare when it is inconvenit^ 
to repair a flat tire on the road or to 
change tires. It is not even necessary, in 
attaching it, to remove the flat from the- 
rim. Each section is made of an alumi*. 
nittn alloy casting fitted with a groove 
which slips into the flange of the rim in 
which the regular tire rests* The outer 
edge of each section has a solid rubber 
tire vulcanized to It* To attach the wheel, 
one section is fitted into the groove at the 
top side of the wheel, then the car is driven 
fonvatd until the wheel rises onto this 
section* The second section is then ap- 
plied in the same way and the two ar^ 
bolted together with special bolts and a 
special wrench. The car can then be driv- 
en on tlie emergency wheel. 



Electric Reading' Lamp Only Fi 
_ m Can Be AttacHed toXfi 



(T Inches Tall Which 
Hook CuTtr 












I F, ri few years aj^o. yon had I II I 

^ asketl nne of Anierica’is speed M ^ JL ^ ^ J ^ 



kings to drive a 5(HJ-mile race on 



fifty gallons of gasoline, be wnukl 

have laughed at ycm. Fift)" gak 

Ions, he would hav^e explained, wa.s enough 

for only half that distance* Six miles a 

gallon was good mileage for a thirsty rac“ 

ing engine* 

But il you should ask him iigaiu, this 
year, he would merely shrug his shoulders 
and ofier to bet on the ammiiit of fuel he 
wnnM have left. Drivers arc stingy with 
their gasoline this year. Economy is the 
order of the day and more miles per gal- 
lon instead of more miles per hour is the 
slogan of the racing world. 

Not only arc racing cars covering more 
Julies at top speed on a tanktul of gasoline 
than they formerly did. but orders arc out 
that they must be still more ccminmical in 
the future. At the Tndtanapolis race of 
1934 only a limited amount of fuel will be 
allowed each car and the heavy-footed 
driver who burns his gasoline too fast will 
be left on the track with a dry tank before 
the race is finished, 

The reason for this, sa 3 ‘s T* E* Myers, 
general manager of the speedway, is to 
create new' developments that may be 
passed on to factory engineers for use in 
stock cars, thus tiiaintaining the track in 
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Its status as labora- 
tory for the automo- 
tive industry* High 
speed and endurance, 
two problems which 
have been solved on 
the track and passed 
on to the i n d ii slry, 
are old stories now\ 

Economy is the lat- 
est goal for which 
drivers are striving* 

As a matter of fact, 
the conservation 

campaign has started alreaily* Haic cars 
that normally consume many times the 
quantities of lubricating oil used by pleas- 
ure cars were limited to si.v and a half 
gallons each at the last Indianapolis race* 
Some drivers believed that it would he im- 
possible to keep their high-speed creations 
moving on such small amounts, hut the}-^ 
worked over their oil systems so well that 
only three cars ran dry* The car that 
placed second finished with barely a pint 
remaining In the reservoir, so closely had 
oil consumption been gauged* 

' .Wv. , 
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Will limiting the amount of 
gasoline slmv the cars down ? 
Not necessarily, say the driv- 
ers, in spite of the fact that en- 
gines are more greedy for gas- 
oline at high speeds* They are 
confident that they can make 
their motors more economical 
without reducing speed and 
pkk-up. The truth is that rac- 
ing cars already have more 
speed than they need, for they 
have outgrown the present 
speedways* The tracks used 
today vvere built for the race 
cars of several years ago* 

Race-car speeds have ad- 
vanced more rapidly in the last 
few years than track records 
indicate. Three years ago at 
Indianapolk the pole position 





SHORT RATIONS 



AbovCn the Driver St eyed with Thi* Car 
When n Srohen OH Line on an EKhauit 
Stxck Looked Like a Fire; Top* Mew 
Type df Crneh Helmet j Riirht. "TlcldriE'' 
Whccla Ceuicd This 

WL'iil to Btllv Arnolil who f[ual- 
ifieil at 11325 miles per hour* In 
the last race a dozen cars quali- 
fied in excess of Arnohrs niark^ 
one of them av^eragtng 118 miles 
per hour. All of them could heat 
that speed hy twenty-five miles 
tm a straight course. Nev^erthc- 
less. the record for the 500-mile 
grind remains just above the 
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18a . POPULAR MECHANICS 
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in the last Indianapolis race 
and sniiie nf ihe ears in the satne 
contest Lilt] miles per gallon, 

1 be ’“get in front and stay hi 
front'' driver why likes to lead the 
field from the start will have lo 
change his pace in the future, ac- 
cording to one owner. Driving brains 
arc to be at a higher premium than 
everatni the smart driver whn learns 
his e^'act fuel cmi sumption ahead of 



Top, Erptrti and Driven Eximiiiin^ Ifare-Car Crankshaft tor Plaws by Mum i>f X^Ray Testa; BeUrw, Car 
at Left Ii in Skid. Result oE Dpentug Throttle Tqi> Wide alter a Turn 



lOO-mik'-an-hour mark. Louis Mcyctt win- 
ner of the 19.13 race, averaged 104,16 miles 
an hour, hardy beating the previous rec- 
ord, Speed alone <Ioea not always win. 

"With good luck a driver should he aide 
to average close to 112 miles art hour in 
the Indianapolis race,"' Meyer says. **At 
that speetl he is making 12S miles or more 
oil the stretches and taking it easy on the 
turns. But If he tries to average a mile or 
so faster he is fighting the wheel and is 
working liard for every extra bit of speed. 
Weather, the conditions of the track, and 
accidents during a race are the things that 
really set the pace,*' 

Strange!}^ enough, better gasoline mile- 
age is being attained hand in hand with 
higher top speeds. Racing cars, faster than 
ever today, go nearly twice as far on a 
gallon of gasoline as they fild six or seven 
years ago. The reason is that the smaller, 
faster engines arc more economical than 
their heavier^ more cumbersome predeces- 
sors* Meyer averaged nearly ten miles a 



time and plans his race accordingly will 
stand the best chance of winning. Me- 
chanics grooming the cars for the coming 
season are experimenting to make them 
economical. Compression ratios of thir- 
teen to one and fourteen to one, consid- 
ered impractical only two years ago, are 
accepted as a matter of course* Meyer has 
increased the compression on his eight- 
C3dinder special so much that the tops of 
the pistons hareiy miss the roofs of the 
combustion chambers and a hurned-out 
connecting rod at high speed ivould put 
him out of the race with a wrecked engine. 
Some mechanics are trying different 
combinations of valve settings and timing 
and others are trying once more the up- 
draft carburetors that were discarded 
some time ago. Downdraft carburetors 
distribute the fuel more evenly, hut the 
updraft type are considered more efficient, 
Insteatl of one carburetor for ever^' pair 
nf cylinders, one large one may prove to 
he the best. Four cylinder engines,, more 



P O P U L A 11 M E C H A N I C S 



.189 , 



‘ f 



lenient on gasoline than the eight, 
may also become more popular* 

So far, free wheeling has yet to 
find a place on the track in spite of 
the economy it gives. Drivers like to 
control their speeds with the brak- 
ing action of the engine. For the 
same reason, completely streamlined 
cars may not be adopted for the 
closed tracks until a new type of pos- 
itive braking system is developed* A 








Entering' a Tum at Hlgli Speed and Cramp- 

Thia Spill 



iii|t Wheels Camed 



Semi- Streamlined fiacinK Car* and 
l*ouls Meyer Fittinr Piston* on His 
Qbampionwip Cal' 



thoroughly streamlined car seems to coast 
as if it were free w'heelmg and drivers are 
forced to shut off a third of the way back 
in the stretch in order to enter a turn at 
a safe speed. A streamlined body com- 
bined with a type of brake that operates 
smoothly and easily, drivers agree, would 
be an ideal combination. 

One thing that the racing fraternity now 
needs, in tlie opinion of Harry Hartz, is a 
new long-mileage fuel that can be used in 

AlcohoL 



tjic high compression 



engines. 

« I . 



beuTiine, and tetraethyl lead, used 
to dope racing fuels, are effective 
in preventing detonation at high 
compression, but do not Increase 
mileage beyond the normal ability 
of the engine to extract power 
from the gasoline. Inasmuch as 
the automobile engine In Its pres- 
ent stage of development uses 
only about five per cent of the po- 
tential amount of power con-^ 
famed In gasoline* it would he a 
boon to the speed world and to 
motorists at large if a fuel were 
developed from which 
more of the energy could 
he extracted. In the last 
Indianapolis race all 
places from the fifth to 
fourteenth vvere won by 
revamped passengcr-car 
engines. Hardly any 
changes \verc made aside 
from increasing the com- 
pression ratios and using 
special camshafts* 

More and more the gap 
betw een racing engines and stock engines 
is vanishing. The preponderance of over- 
head camshaft engines on the track against 
the use of L-head engines for stock cars 
is the biggest difference today. Still, sev- 
eral makes of pleasure cars have adopted 
the more efficient overhead camshafts, and 
L-hcad engines are being used to powder 
some race cars. Auxiliary apparatus like 
spark plugs, coils, and tires, are so satis- 
factory that race cars and stock cars alike 
use the same types and models* 
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POPULAR MECHANICS 



e /i>f 

Painted Boxes Show Coolest Color for Liner 



box registered as much as eleven degrees 
o£ heal more than that in tlie white box, 
due to the fact that black absorbed more 
of the sun's rays. As a result of the test, 
painters set to work changing the color of 
the 64*0CX) square feet of surface above Llic 
water line. So enthusiastic were passen- 
gers that another liner which will go on a 
tour of the world, principally through 
tropic waters, is also being painted white* 

c/y^f 



MIRRORS IN CAT’S EYES CAUSE 
THEM TO SHINE AT NIGHT 



WNITE 



When the "Maure- 
tania*' was placed in 
service between N ew 
York and the Carib- 
b can, th e steamship 






ompany decided to give 
the liner a new coat of 
paint. Someone sug- 
gested that painting the 
vessel white would give 
travelers a suggestion of 
coolness and com for t^ 
but it rcniainetl for an 
experimenter on the 
boat to prove conclu^ 
sively that white not 
only suggested coolness, 
blit actually made the 
vessel cooler than a coat of black 
paint. Two cardboard boxes, one 
black and the other white, were 
used for the experiments. Ther- 
mometers were suspended inside 
them* the lids closed and they 
were placed on the sun deck, 
where each received the full ef- 
fect of the sun's heat. Careful rec- 
ords were kept and it was found 
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Everyone has seen a cat's eyes glisten 
like little mirrors when a light is flashed 
in them at night, hut few know that the 
gleam actually is caused by a mirrorlike 
substance in the eyes, or that this sub- 
stance accounts for the fact that the ani- 
mal secs better at night than does man. In 
all of the cat family, in some other ani- 
mals and in fish, a light-reflecting sub- 
stance lines the interior 
of the eye just back of 
ibe retina, the network 
of tiny nerves wliidi re- 
ceives the picture of ob- 
jects and transmits the 
images to the brain. The 
little Ugh t at n igh t wdi ich 
makes things visible at 
all enters the cat's eye, 
passes through the ret- 
ina where tile visual im- 
pression is registered 
and is reflected back 
again to Its source by 
tijA^ niirrorlikc inem- 



BOX-ll DECREES COOLtq 
105* 

P,M. 









that the thermometer in the black 



Temper Ature /TbsTa the Black and White Boxet, Above, 

Indicated Tbit White Was ihe Cooler Calnr for Ocean Liner; 
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brail e. Here it is joined 
by the fresh incGining 
lights traveling; from tlic 
object, and again enteric 
the eye. In this manner 
every ray of light is uti* 
li/ed nntil it Is absorbed. 
In the human eye tbere 
is a similar rc flee ling 
membrane but it reflects 
but little light 
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ELECTRIC ROUTER 
AND SHAPER AIDS 
CRAFTSMAN 



STtaM 3UPPVY LI HE 



RETlrtni UNt 



BOILER 






Drawinf Shows How Steam Ii Gencrotcd In CoU around Eitiiauet imt Car> 
tP Hester on Interior of the Automobile 



STEAM HEATER FOR THE AUTO 
WARMS INTERIOR QUICKLY 

Quick beat for the intcritir tif the 
mobile is provided hy a steam heater jtist 
introduced by Delco, Heat from the cx- 
haiist pipe of the engine is used lo gen^L 
eratc steam. Since temperatures in the 
exiiaust range from 350 to over 1^40(3 de- 
grees almost imniediatcly after the engine^ 
Starts, the heater supplies ^vann air to 
occupants of the aulo in a hrief periotl of 
time. Only tliree-cjuarters of an ounce 
water is required in the system, anotliec 
reason for the quick warm-up. When the^ 
steam rises to the heating core,, its warmlhv^ 
is distributed in the car by a large-capacity 
fan. Removal of a large degree of heat 
causes the steam to condense and retufn 
to the small bf>iler„ which rescmhles a liot-"^ 
wilier lank coil, in tlur form of svaler, U hus, 

the w ater is used repeated!}*. Steam pres- 
sure is automatically luaimained by a pat-^ 
ented control chamber wdiich governs the 
amouni of water lii circulation. A blow- 
out plug in the control chamber gives in- 
creased safety. A rattle-proof {ieflector 
directs tbe heat. Installation of the sys- 
tem is siniplet requiring less than two 
hours. The boiler unit is installed without 
removing the exhaust. More than double 
the beat supplied by other heaters in com- 
mon use is claimed for the new' svstem. 



[c and Shaper Enables Hpm« Craftsinaa 

to Do Dcllcotc Work Quickly and Easily 



per minute and operates on, either alter- 
nating or direct current. With this tool, 
the home craftsman can decorate furni- 
ture with delicate jiilaySi, beading, ralihet 
and carving cuts and do other hnfc.\vork. 
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^ &f consumption after the present stand of 
mature timber lias been cut, which may 
be anywhere from thirty to seventy- five 
years, the association estimates, In the 
past few years^ it has been estimated that 
the annual growth of timber in this coun- 
try has abom etjualed the consumptiun, 
but owing to the increased area profluc- 
tive of new' forests after tlie mauire trees 
have been rcmo\'ed, the normal ratio of 
regmwtb to consumption is gaining stead- 
ily. It is not until the “demand for timber 
becomes great enoitgli to consume the 
natural gro\vth that the managed growing 
of trees is likely to prove profitable, lum- 
bermen believe* 

c/?if 



Single^ Runitcr SIrd 

atid a. Block c 



Broken Ski 



a Seat 



SINGLE-RUNNER SLED IS MADE 
FROM A BROKEN SKI 



When a ski is broken, its usefulness is 
not ended, for the curved end can still be 
^ ' used to make a single-rumier snow' sled. 
' » A idock of leather-covered w’ood serves as 
* *a seat and is supported on the sides by 
♦two pieces of iron. It is a tricky stccd, 
how'ever, for the rider must balance it as 
' ^ . it speeds down hill. 






NO SHORTAGE OF LUMBER SEEN 
FOR MANY YEARS TO COME 



Even under present conditions of rather 
bapha^tard forest conservation, there is no 
danger of a world timlier shortage for a 
long lime to come. This is the view of the 
N^at i onal Lnrti lie r Man u fact urers' Asso- 
cmiion which says tbc"^frni1jk lji LuiIav 
to find more uses lor the over-supply of 



lumber, ratber than to decrease the con- 
sum]>tiun. In the Untteil States, this or- 
ganisation estimates, there are about 500.- 
OOtbOOO acres of lam! wbicb probably never 
will produce anything of economic value 
except liinlier, but at present there is no 
incentive to grow trees. Even without 
much conservative management of for- 
ests, natural regeneration is already ac- 
countahle for about onc-third of all the 
lumfjer produced in this country, and the 
growing stock of American forests insures 
an ample supply of lumber at present rates 



HAND/ PRINTER MARKS LETTERS 
TO BE SENT BY AIR MAIL 



Printing the words, Air Mail,^' in 

colors across the face of an envelope, a 
simple and inexpensive hand tool for oL 
fice or home correspondence work f|uickly 
marks all matt to he sent by airplane. It 
has tw’^o rollers encased iti a metal frame 
which IS extended to form a handle. A 
double iiik reservoir is contained in the 
handle, one part bolding blue and the oth-^ 
er red ink. The roller to w'hich the blue^ * 
ink feeds has the word *'Via^^ cut into it,» 
the other roller containing the second andif 
third words. Starting at the left side of^ 
an envelope, the printer is drawn quickly"^ 
across it. The letters appear in wdiitc and^^ 



Hflnd-Operatfld Printer Whieb Stamps *‘Via Air Mait" 

In. Twp CoUira across Face of EnVelofiea - 



the tool eliminates the use of stickers to 
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Mystery Radio Waves May Come from Stars 



\ • POPULAR MJMIIANICS 




PECtIVtB L^CflTlDt'J 



WOTE-S>JtAlL C -*■? SHCW 

DIRtCTJON CF ARFJIVAL at 
RIC tlVCR 



APRS.ft£NT DiCiiCTtORf 
Of ARRIVAL Cf WAVX5 
4N SPACt^ 



Left. Diagram $hawin|^ Apparent Dfrcctipn hcm Which Mystery Waves Are Received;: Right, Apparatus far 
Recording the Waves as They Are Pictced Up Iw Sensitive EAj^meut^n EEperLmental Lf^r^tnry 



Mysterious radio waves vniich seeifTtLi 
coiuc from lire direction of the center of 
the Milky Way are being received on a 
delicate set constructed hy Ka rl G. Janskv. 
of the Bell Telephone laboratfjries, for the 
puj'ptffAv Uf MUIdyiug these electromag^iictic 
impulses from outer space. These star 
waves* with a length of 14/i meters, are of 
extremely low intensity and appear to 
stream endlessly across space from a dis- 
tance of some 40*000 light-years from the 
earth. When a sensitive^ direciioual an- 
lenna is turned toward the Jlilky Way, 
the incoming waves show their presence 
in a faint hiss. This sound tiic reuses if the 
antenna is pointed in line with the center 
of our universe. Unlike most forms 



mosfJheTe when star^Jffnikflons strike the 
ion tKcd layer of ai/ Avhich envelops the 
cartli at an altitude Mf liK) miles or more. 

c/irC 4 

WRINGER SHELLS GREEN PEAS 
TO SPEED UP CANNING 

AdapUitioii of the clothes wtixiger to 
the shelling of green peas lias speeded up 
work in a northwestern community can- 
nery. While one man turns the crank, an- 
other places the sharp end of the pod be- 
tween the rub her rolls^ feeding it through 
lengthwise, The peas pop out of the pod 
easily. To facilitate the process, the pods 
are put in boiling water for five minutes! 



to Sh«t] Green Peai ifier Shells llAve 
ItpDsiJii Hot W^r lo Snten Them 
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to O' 0 P d E C H A >o C I 

^ Planes Carr^R^lx^^fro Cknadia 



Canadian Cities 



‘ .Oiiiiidiaii fish* alive and deatl, are Lik- 
ing’ to ihc^atT these days. Airplanes arc 
flying’ across Canada daily with loads of 
fish, some going ro market, nthers to new 
homes. Inland lakes in Manltolia, Sas- 
katchewan viod Alberta arc fished through 
Julies in the ice. in winter with the aid of 
nets. The catch is packed in hnxe^s" or 
sacks and ]danes call regularly to fly the 
fresh fish to the larger cities* replacing the 
long trains of linrsc-drawn sleds formerly 
used. In British Columbia and along the 
Pacific coast where salmon are the princi- 
pal catch, aerial observers keep an eye on 
the fishermen to see that they ohserve fish- 
ing regulations, and also walch the schools 
of fish, aiding the fishery patrol boats in 
this task. In eastern Canada lakes are be- 
ing restocked with fish brought from the 
hatcheries by airplane, the saving in time 
making the me of planes lor such a pur- 
pose practical. Planes carrying fish to' 
market often bring in fifteen-ton loads. 


SPEED BREEDING OF N®9liiOPS 



Q ARTIFICIAL 



lamm i 



By applying two new t d ^ n ^ 1 1 



tTqp and Centef, Catching to Be Transported by 
Plane to Mjrket or to N«w Homu; Bottcini, One oE th^ 
Aircraft Ueed in Curylng Puh ta Larec Citica 



the 



(Oregon have speeded up thetr cam- 
against a seriuus hop disease. In 
t, it has taken about five years to 
from seed to fruiting yaturity. 



% 




By the aid of some of the newer methods, 
it is possible to reduce this time to two 
years^and for certain tests to nine nionihs^ 
Downy mildew disease, which attacked 
hop vines in Washinpjton and Oregon in 
1^J30* is what the experts are fighting. First 
they crossed varieties of hops^ using as 
one parent a variety resistant to the dis- 
ease. These hybrid seeds produced in the 
fall would lie dormant and not germinate 
until spring. But tlie investigators packed 
the liybrids in sand and peat moss and 
subjected tliem to freezing temperatures, 
a sort of artificial winter, for a month or 
more. That treatment overcame the dor- 
mancy and the seeds sprouted in the 
greenhouse in the tall, a gain of six 
months. Then the tireedcrs supplemented 
the short sunlight of winter days with ar- 
tificial light, which caused the vines to de- 
velop crowns and roots, thus reducing 
growth periods another six months. By 
the following year, the hop vines were 
similar to vines produced from sittings. 



FOLDING BRACES SUPPORT TENT 
WITHOUT POLES OR STAKES 

Poles and stakes are unnecessary in 
erecting a lent supported entirely by fold- 
ing side braces, leaving all the Roor space 
clear. It can he set up without a roof for 
sun bathing, or without one side for use 
as a beach pavilion. The entire unit can 
bo folded and carried on the running 
hoard of an automobile. It weighs forty- 
five pounds and one person can set it up 
in about five mimites. .* 



Towtf from Which Machi±t«-Cun Ctcw W«tch« Streets 
of Shanglyi to ^event Uprisin|{j 



MACHINE GUOTffiRS TnTUwERS 
GUARD SHANGHAI STREETS 

To prevent Chinese uprisings in Shang- 
hai, the streets are guarded day and night 
by machine gunners stationed in bullet- 
proof towers overlooking live principal 
thoroughfares. These machine-gun “nests" 
weri erected the authorities to make it 

posture itdjrsnraH force of 

men to guard the streets, the towers form- 
ing tiny fortresses in which the soldiers 
are safe from gunfire. 



I \ “DEAD MAN" CONTROL ON AUTO 
L KEEPS DRIVER AWAKE C? /V 

1^ Adaptation of the “dead man’s handle," 
used on railroads to stop trains if the 
driver collapses, to the automobile has 
been accomplished in England, A button 
was fitted to the steering wdieel of a ue caj: 
CYen icred In the 1,000-mite Royal AntoprfT- 
Itilc Club rally. As long as pressute was 
maintained on the buitoiij^no'ifiing liap- 
pienech But any laxity gi-^rip sets a shrill 
buzzer in .action, calHrfathe driver’s aiten- 
tion to his duties. / I ^ * 



6howine How Ttni May Be ErectEd without Use of 
PqId Qi>St{tkes; Side Braces Arc UsiCd 
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By EMILE C, SCHNURMACH 
RE ^u^hore 



Do vou * I3oy on 

the jobi Perhaps you 
Citn "Liri? Your 
in your hobbies a^ul 
r c cr e a t i on — cm J co .s/i 
in on 



r>iir 






ciir joli 

and do ynu day dream duriSjjt work-^ 
infif limirs? Dn ynu fear that hy stcpplug^ 
out of llrat ImiTtrirum joh^ you will hud it 
very difiicuh to i^et au other? In this mat- ' 
tcr-of-faci, workaday world lu which a 
man's position in relation to others is apt 
to he nicasuTCfl in terms of dollars and 
cents, would yon dare to try to live those 
imaj^inative flay dreams in which you pic- 
ture yourselt as an inventor* an explorer* 
a professional man or aviator? 

^ Day dreaminjif on the job is indicative of 
discorttent and, accord inK" to Prof. N^cw- 
mati L, Hooping:arncr, New York Univer- 
sity psychologist, if you do somethin!;!: through life. During the past few years 

about those day dreatns atid try to realize Scientists and psychologists have been at- 
them even partially you may really better taching increasing importance to “day 

yourS^lk ^f ,yoU|do nothing about these dreams" created by^your human machine- 



Tor, Lett, Cs Sonet Lind- 
^erbih Realieed Hii Drcim; 
Rdght* the "GoorKette/' 
Carrying PhlUipi Loril to 

Places He Has Dreamed 
About; Bdoiv, Sailor* in 
, Rio de Janifiro 



dreams, svs scje 
are apt to continue 



auioistic 

them, yem are apt to continue m a 
boring job and delude yourself 



J ti 




c/t y > , 
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Top, Coirnnander Byrd Who VtsUed Both Poles: Be- 
low, Williom Beebe. Biriinent Deep-^ea Naturalist Who 
Lived His Dream of Ewplofinfr the Oeean 



Miidi nnc^iititMii liiis lii'C!! t't impniv= 

iii"^ tHiiJienllh and comfort of ihe htmuiii 
iT^afiiint and siirrmtiiiding it uitlt facilities 
for Ic^^^cnin^ idiysical lahnr, Imt little fms 
l>etMi paid lo con.sidci in" lire fitness of Ini- 
man machine^ to tin specific ty^ics^ of work 
ellicif ntlv and witlmut korcilmn. 

Twio liuTiran macliincs of tin? same ape. 
same ctlitcaiion and same pliysical heahli. 
may* hecanse nf their inrl irifln:i.| dreams, 
he lijialTy unfilled to perTorni llic same jrjli 
etticifnlly. In rccniLtiiiirTnt^ this fact loilay, 
scifiu’c enciiurajres yi>n to try to live your 
di'cams not only to Itener yrmrself 1ml 
also to help overcome economic waste. 

flcforc day dreams wcit actnally 
jeeted to ficicmitlc research thev were enn- 
'-idcrcLl by a practical world to he merely 
indicaiivc of a desire to loai or as an im- 
af^inativc outlet for persons wlm had a 
strortf^ sense of inferiority. Yet Lind- 
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ficult for him to try to Hvc hi^ drt^ains/" 
Only two out of every hujulrcd people 
have definite objectives, according" to Pro- 
fessor Hoopingarner. The other ninety- 
eight per cent may day dream and never 
realise that those day dreams may be par- 
tially or entirely achieved* As a message 
of encouragement for those who acuially 
set out 10 live iheir dreams and are afraid 
of being regarded as drifters, he points out 
that with new' scientific dis- 
coveries and inventions the 

day of *"the square peg in the ^ 

round hole” is rapidly ending, 

One particular line of Indus- 
try alone todiiy may offer op- 
portunities for a score or 
more types of specialised ^ 

work where former! v it of- 



bergli's epochal flight across the Atlantic, one or tw^o. Science has not yet de- 

Byrd’s exploration of the South pole, Roy i veloped machinery and measuring devices 
Chapman Andrews* explorations in the jwduch scicntilicaUy and accurately' irans- 
Gobi desert and thousands of other events -^late your day dreams into rules by w hich 
wddeh led to notable contributions to sci- ityou may determine your fitness to carry 
cncc and knowledge, were originally day 2 them out, but a step in this direction was 
dreams in the minds of those who con-* ^ m adL i ‘^ e<^cjilly hy tw o Englishmen w'ho de- 
ceived them. The earlier you start your vised whai they c^ed a dotting test to 



day dreams the better are your chances of 
realising them, according to Professor 
Hoopingariicr, who has conducted exten- 
sive research In this field, 

'*The happy people are those udio know 
quite early in life what they want to he 
and shape their careers tow-ard that end" 
he states, *‘As a person approaches the 
age of fortjq it becomes increasingly dif- 



gauge sustained attention. 

This apparatus was a box about tw'O feet 
square equipped with a phonogw^ph mo- 
tor, On top of the machine, which was 
electrically w'ired, was a rotating disk in 
which holes had lieen perforated. The In- 
dividual taking the test touched the per- 
forations in the disk W'hile it was turning 
with an electrically wired pencil. Each 




Below, James L, C^rk, Nat- 
uraJiat, fiiding a Y» While 
Seeking ne Breeding Ground 
of the Oyia Pali; at Battotn, 
Saiiorm njoying Life in 






George Waken Who Inventeii a Cvouca That Shonta 
Four Timea aa Many Stills as Old Type — and Cashed 
in on Hia Hobby 




time the applicant touched a perforation a 
reg^istcr^ jumped one numljer, A score of 
more than 240 was regarded as indicating 
an *^obsessionar* type of individual who 
functioned almost as an automaton while 
a score of less than 120 was regarded as a 
'"neurotic'" type unable to concentrate* 
Out of forty-three young men examined, 
eight were found to be either obsessional 



or neurotic and the niachmc's results were 
found to check accurately with the per- 
sonal interviews by CNamining psycholo- 
gists* All of these eight cases would create 
econoniic waste in a factory job and would 
be far better off If given the opportunity 
to live their dreams, 

Bnt just how much opportunity is there 
today for anyone to live their dreams and 
until what age should they try to live 
them? There are three main possibilities 
Open to 3 "OU. You can cllher cut entirely 
away from the work which you are^ now^^ 
doing if it is not to your liking* an actfo^ 
which depends in part upon your financial 
condition^ your courage and your ability* 
You can temporarijy continue in the job 
-'^that is distasteful to you and in your lei- 
sure time study or qualify yourself for the 
work which you like to do, or you can con- 
tinue to do the work you are doing, e\*‘cu 
if it is boring, and "live your dreams" in 
your hobbies and your recreiaiion. 

By far the greatest number of people are 
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^^Two Views Showing Haw HaU-Moon Fortu Aids the 
Y*', r Worlcmen in Bendi-n^ Iron Pipe 

f * * ? 

BENDING IRON PIPE MADE EASY 



O 






BY USING CURVED FORM 

Bcnrlinp^ iron pipe is made easy by cm- 
ployiujj a half moon of cast iron with a 
, # > £r^f>ove around ihe outer edge and a stir* 

rup at each extremity of the curve* The 






. - V 

‘ leaving for the United States in 
JuIvh All the materials are being asseni- 
Idetl wiih the greatest care, the s^tcel hull 
plates 'undt?rgoitig special tests, i 

,./■ v:j. ' 1 -^ ; 

AIR IS WASHEp IN "FCfG^-OF OIL 
TO KEEp^ENGtNE^QLEAN 

/ ' Aa- , ' 

Dirt and abrasive are washed 

iroTii the air before^ it>?iiters the automo- 
bile carbui^tpr^jf the car -is Cf|tiipped with 
an air cleaner ^Viuch uses a “fog ’’ of oil to 
(In the washing. The device is box*shaped 
and is attached to the dash under the 
hood, a hose connecting it to the intake 
on ihe carliuretor* The air enters through 
a hide protected by a strip of metal and 
the entire air duct is submerged in an oil 
reservoir at the bottom of the box. Ko air 
can pass into the cleaner without displac- 
ing and violently agitating the oil in the 
duct and this oil is circulated as a heavy 
fog in an upper washing chamber. The 
oil in the air channel is continually re- 
plenished from the main reservoir through 
a slot in the channel and a condenser, 
above the washing chamber, traps the dirt- 
laden oil and returns it to the reservoir 
where ibc dirt precipitates and the oil is 
ready for use again. The reservoir holds 
up to four quarts of oil and three to five 
pounds of dirt. The condenser never re- 
quires cleaning and the accumulated dirt 








attachment is bolted to the work bench 
and one end of the pipe is caught tn one 
of the stirrups which is loosely hung on a 
bolt through the plate. By pulling down, 
a person of no great strength is able thus 
to bend one-half inch or three-quarter- 
inch pipe with comparative ease, and with- 
out crimping or marring it in any way. 



TONS OF LEAD IN KEEL 
OF CUP RACE YACHT 



eighty and ninety tons of lead 
have been molded with watchmaker's pre- 
cision for the keel of Enghinc j's i;hnhpng^ 
for the Americans cup. Weeks of work pre- 
ceded pouring of the metal. Skilled work- 
men constructed a flawlesis matrix whitfh 
was lowered into the huge \yp&d^rr box, 
strongly clamped witjj^}rcrfrrpac.kcd with 
sand and tjierrH^flTed to reveal the exact 
impress' (Sf the keel. The British yacht is 
bein4f^ construciod rapidb 









ft'ASHfCl 

AIR 



SELF 

CLEAttlKG 

CONC^tHSfB 



^IR 

CHANNEL 

DUST AND -^yaiRfSEJWtHft 
CfilT tJDEN \tpiMEHT 
AIR 



Phot& and DiapTram Show 
How Oil Ofvkt Cltimiflies 
Air befare It EniEn Auto 
Carburetor 



lo< 4 rapidly foq test rac^ 



is emptied about once a month. The clean- 
er is sufmlied in three sizes. - 
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Top, Hqw Flodi^ Pa.ht:1 Sup- 
porlt Unuiu^l Lo^dit Bcttom, 

Showinii How New Tjfpeof Panel 
I Occupies Lea* Space 

^ IM y iiV immI slieet s r e 
^ ^luef] t<i the top mul hot- 1^' 
toiu {>f Joists In the pro- I ' 

* <l;jclio!i of a new* type of [ 
lloor panel which is sniil 
speed op hoor con- 
iCrtitlloii, save on mate- 
'-^rials and increase liead- fSB 

in each story in 

\^hich it is used. The top plyw*oot3. which 
ifii- relatively thick, serves as a sufi-lloor» 
^wlnjjftfie tliimier h'ottom pi_vwp£>d forms 
t^e ceiling for the room below. By virtue 
Q/ being glued to the joists, the plywood 
; helps to resist the heiTdiiig stress, forming 
^what IS knowm in airplane construction as 
- tV ‘^stressed covering.'" that is. a shell w hich 
^ not only distributes but, to a large extent, 
relieves the load on the framework which 
supports it. For spans common in house 
construction, the ref]uired strength and 
stiffness can be obtained with a nominal 
six-inch joist, used with the plywood, in- 
stead of llie usual ten-inch joist, a net 



saving of four inches in the thickness nf 
the floor system. The new paij.ej^ i| beins 
developed by the United States 'Forest 
Products laboratfjjv, 11-^ jc O I 



OLIVE OIL AS AUTO LUBRICANT 
/} </lS USED IN AFRICA 



* On account of the high price of import- 
ed motor oils, olive oil is being used to 
/ luhricatc automobiles in Tunis. Africa. 
The new oil was adopted after sucecssftjb 
experiments. A racing event confined to 
cars using olive oil as lubricant has been 
organized in that territory. 
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SEED MORE COSTLY THAN GOLD^ 



7, ^ 






' llorc tha«i worth thoir weight in gokh i 
I several varieties of seed are sold in sniall^ 
quantities, by the eighth, thirty-second or 






Jeven sixty-fourth of an ounce* At prices' 

J ranging from $120 to $196 an ounce, thert^. 
4are choice varieties of gloxinias, mixed^ 
s primulas, cape primroses and fringed giant 
< petunias* Double petunias are worth $240 
Vper ounce, while choice strains of cakco^ 
'uarla and douhle-fringed petunias are o 
fered at $6 for one-sixty-fourth of an 
ounce, or $3S4 per ounce. The seed of Chi- 
nese primula and a x^ariety tif coleus ar 
to be had at $56 an ounce, or nearly twic<^ 
the present value of gold, \ 



OIL-BURNING RANGE IS IGNITED 

;y electric lighter 



Dcmonsiratln^ of Tin^ CRmcm; WeifEhing 

Two Ounces, It Tikea Six SntpshDtJii 



But 



CAMERA WEIGHS TWO OUNCES 
AND FITS PALM OF HAND 



Weighing only two ounces, and so small 
that it tits in the palm of the hand, a midg- 
et camera takes six tiny snapshots which 
can he enlarged successfully. It is only 
three inches high and costs little more 
than a couple of rolls of film. 





Automatic ignition for the oil-burner 
range or other oil-fuel heating equipment 
without the use of matches, tapers or 
er awkward methods is made possible 
using an electric lighter which consumes a 
negligible amount of current. It is claimed 
the igniter eliminates the danger of an ex-^I„ 
plosion from accumulated gases in the fire 
box because the white heat of the resist- 
ance coil provides 



ler 
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POWER TAKE-OFF FOR TRUCKS 
FITS ON DRIVE SHAFT 

Designed to operate all types of port- 
able farm,, highway and industrial equip- 
ment, a power takc-oflT for trucks is in- 
stalled by removing a section of the drive 
shaft and replacing it with the device. By 
shifting a lever at the driver’s seat* the 
entire power and speed of the motor can 
Irrun the take-off. It 

a t any c n g i n c^ „ /tf/) f) 
speed up to 

tr* ri'i 1" rh 1 ^ I ri u -c i~i 



\ 



proper vaporiza- 
tion and Ignition 
of such gases. Soot 
and odors prior to 
ignition are also 
eliminated and 
fuel is saved, be- 
cause the wick is 
ignited completely 
ill less than sixty 
seconds after the 
lighter current is 
on 



LIGHTNING RODS FOR 



jniTiuTe, A neur^fat-- Protection from lightning has been p 
position is provid-y yJded for a number of fine trees in M 
ed to insure safety^ land* some of which are of historic 
and convenience^ -ptip equipment is simple. .A seven- 
jo operation. The^ strand copper cable is led to the top of the 



take-off docs noT^ tree, its end unbraided to give a number 
affect the power of f^ec discharge points, and the lower end 
or road speed of ^ soldered to the top of an iron pipe driven 
the truck in any \ eleven feet into the ground. Thus, each 
^ tree has its own 



inner. 
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body is reversed 

ON CAR TO CUT 
WIND FORCE 



For a loTig times Hai- 
ry Har tz, a u tomolnle 
rachig li river ami Theo- 
rist in aerodynamics, 
had an icka ilnti the or- 
diimry ant<imol)[le sedan 
hotly eiicduutcred less 
wtntl resistance when 
going hack ward than 
when traveling iorwarth 
because he lielieve<i Ihc 
rear of such a car was 
belter streamlined, from 
a practical standpoint, 
than the front. In New 
York, recently, he re- 
versed the position nf a 
normal sedan on its 
chassis and set out to 
prove the point. The trip was not entirely of the wheel instead of hehin<l it and nc- 
successful because startled traffic police* tually succeeded in driving from the hack 
men and astonished orthodo.'c drivers soon seat. The rear window was increased In 
blocked his path, but Mr, Hartz main- area to giv^c the hack-seat driver the visi- 
tained the demonstration had shown him 'bility necessary in a car of this type, 
that the reversed body encounterefl twen- j^Vhen proceeding forward, his headlights 
ty per cent less wind resistance and at* Twere at ihe rear, the tail-light in front and 
tained greater speed on less fuel than j the windshield wiper was at the rear. One 
when in the usual jjosittoii. By turning^ agitated policeman figured out that the 
the l>ody end for end, the driver had a car^ front seals face the back and the back seat 
with three speeds reverse or one forward, faces the front, so a passenger in the hack 
or vice versa, depending on how' you lonk^ seat really Is in front, hut faces the hack 
at it. The steering wheel was left in the ^ Avith his back toward the front, whicli 
usual position but the driver sat in front realiv is the.back. t / 

ho ^ 4 M liuJ ' 



Bodz AutD ReveriM cn Chiisis^ When It Id Going Forward, It Ap|idara ta 
Be Bsickittg; Thia Demoiutratea How Wind Besuitancc Miy Be Reduced 






y NAME ST1U0PEDON FILBERT^ 

^ SPECIAL PRESS ; 

Filberts handled by a nut g ^owci ^^so- 
ciation arc being stamped nuih k trade^ 
^ name by means of a special press. The'" 
) filbert also is known as the hazelnut. The 
"* small size and irregular shape of filbert ^ 4 ,, 
^ made the stamping process difficult, but ^ 
5 the machine developed for the job Iian- 
frigj's about one ton per day. Inked, rubber ^ 
^ stamps are fixed to a large cylinder so that ^ 
j each nut may be given the imprint as it 
\ passes under the cylinder. 



CThc last census showed that eighty-six 
per cent of the farms in this country were 
operated entirely with horses ai>d mules. 



As Filberts Pass under Roller. Trade Nsme Is St Am pc 

on Each Nut by Special Preis y 



UX^TAAit, 




^ ^T'lIREE tKou-sancl miles in twenty-five 

> ^ and one*half hours — almost hurricane^ ^ 
speed — IS the world*s record established inU 
1933 by an American driver in an Aineri- ^ 

> can autoinolnle as proof of the stamina^ t' 
endurance and mechanical perfection of ^ 
the modern can During this all-day and ^ 
all-night run, the hurtling auto averaged 

-118 miles per hour, sometimes crossing ' 
the 125-niile mark. \ 

Only brief refueling stops i^^re made on ^ 
the run, \^fvicli resumed Jnl^ he upsetting of 
rpnre tha^ ^:kih^iah records, na- 

tional and internationak including the 200- 
mile, SOO- kilo meter, 500-mile, l.OOl)- kilo- 
meter, l,0fJ0-mile, 2,000- kilo meter, 2,000- 
^^mile and on through the list of American 
’ and world class records and world unliin- . 
ited speeds. 



Left, IciBtrumenta fc^r Re- 
cording the Pierie-Arrew’t 
1,000- Mile 

Worknien Mark Out the 
CTen-MiJe CouTM on Greflit 
' Salt Desert Before the Run 



miles per hour. A short time later, the 



UHiile ofHcials of the American Auto- ' world*s record for 200 miles had been shat- 
' mobile Association watched their instru- " tered tjy nearly nine miles per hour. 

'V"* mems, the special twelve-cylinder road- - As the evening shadows crept across the 

ster shot across the starting wire of the * course, the driver. Ah Jenkins, kept up 
ten-mile circle course laid out on the great that di77y speed until forced to the pit for 
Salt desert in Utah, From that lime until % refueling, A score of expert mechanics 
the run hatl been completed, tbc small stood ready for every stop, performing 
group of spectators were amazed at the ^ their jobs in record time to send the car 

fast pace. On the first five laps, fifty miles^ roaring away again. 

the car traveled 125.5 miles per hour and Darkness came. Kerosene flares were 
at the inO-milc mark, the average was 123,3 ^ lighted to guide Jenkins around the circle. 








^ - 







Top, Left^ Jenkins FtaaKing by Radio AnnouncerS 
Platfonn; Rlfiht, Hew Drivtrr Appeared it Refueling 
Stop; Note Wet S^lt on Goggin 

minor fldjiistiTK."iiti>, In tilt cEirly nmrnttig^ 
holes began Irj appear in the cement -like 
linrface atid hi the car cro^5rtl these 
it frc^|t 1 cmly left the gvomul. A truck 
loaded with gravel was luirricd to the 
scene and men worked frantically to fill 
the depressions. That eincrgenc}’ measure 
almost brought disaster because the sharp- 
edged gravel cut into Jenkins' tires* Jtist 
liefore dawn, the right rear tire blew out 
and the car careened stckeningly as it speil 
along at 123 miles per hour. I'or a ino- 
niem Jetiktns fought the wheeh then re- 
gained control and turned into the pit. 
Within three minutes^ the tire had been 
replaced and the run continued through 
the morning. 

About noon, a black cloud appeared in 
the southwest and moved rapidly toward 
the course, linaily to release a forty-mile 



Still the auto hurtled by the timer’s stand, 
steadily grinding out the miles, In the dead 
of the night came more refueling stops, 
one of them lasting twenty-si?c minutes 
while engineers inspected the engine and 
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(fale that flipped away 
tents^ tore flags from 
their masts and rocked 
the tlmer^s stand. Rain 
came down in sheets, 
yet the car was held to 
its two^mile-pcr-niimite 
pace while its driver 
peered through the 
whirling storm. During 
those perilous moments, 
the driver's danger was 
increased considerably 
by the wet salt which 
his wheels flung into the 
air, at times obscuring 
his vision. 

Finally the cloud 
moved on and the sun 
came out, leaving the 
course free for the end 
of the great run. Even 
hey on d the twenty-four- 
hour mark Jenkins sped 
to attain that 3,000 miles, 
the 207-horsepower mo- 
tor of his Pierce- Arrow 
roadster h ii ni ni i ti g 
steadily. With that goal 
reached and olhcuillv re- 



the new record 

Salduro. Utah. Aug. 6-7, 1933 

Speed 

M.P.H. 
123.88 



Distance 
or Time 
200 miles 
SOO kilo 
500 miles 
1,000 kilo. 

1.000 miles 

2.000 kilo. 
2,000 miles 

2.000 kilo. 

3.000 miles 

4.000 kilo. 
3 hours 
5 hours 

12 hours 
24 hours 



Total elapsed time For 3.000- 
mile run from standing start 
—25 hours. 30 minutes ana 

36,52 seconds 



corded^ he whirled the car 
once more around, taking 
no chances of miscalcula- 
tion of the distance. 

To the general publicj rea- 
sons for .such a run may not 
be clear. What end could a 
3,000 -mile run at almost top speed 
serve? The answer probably will 
be foimd in future automobiles 
built by the Pierce- .Arrow fac- 
tory. This run revealed to the en- 
gineer many things — how the 
motor performs during a pro- 
longed run above 100 miles per 
hour, how the hody withstands 
vibrations from engine and road, 
how tires wear under such ex- 
treme conditions — and some of 
these findings will be used to con- 
struct even belter cars for own- 
ers who never will subject them 
to similar str.iin. The 
Piercc-Arrow cap- 
tured practically every 
record for special au- 
tomobiles, which are 
nothing more than 
stock models with spe- 
cial engine heads, spe- 
cial axles and other 
equipment for produc- 
ing higher speeds than 
are needed on the open 
road. This fact is of 
importance to the 
American automobile 
industry in that it 
proves that this coun- 
try is bull ding cars 
equal, and in many re- 
spects, superior to 
those constructed in 
foreign lands. 



123-99 

124.04 

120 IS 

123.01 

122.39 

U7.04 

116.64 

117.98 

U7A7 

124.08 
122.77 
120,5 

117.8 






Top. Ligliling KerDftcn« Flaree at Dusk to Mark Course DurEne the^ Night 
Run; Centtr. List of Major Rctords Which J^nkiiij Capturtd on His TwEUtjr* 
Five-Hour Drive; fiottom, the Driver aa AnoUiEr Lap of the Longf 

Grind Was Completed 
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GIANT WIND TUNNEL TO TEST 
FULL-SIZE AIRCRAFT 

Fu1I-5iz(j aircraft will be tested in 
giant wind tunnel at the Koyal Air T 
estab lishment at FarnhorouglC EnRl aJd. 
The 2tK)-toot tunnel, ^liaped like ^circle, 
is made of reinforced steel. Air Is driven, 



cent of the business* /Vir-e.\press packages 
flew an average distance of 78) miles and 
the average weight of ^eac^ wfts eight 
pounds* An increase in shipments is re- 
vealed for the beginning of the second voar* 

C/VCf- 



by J*(.KX}-horsepower motors, around the 
tunnel bv gigantic fans* 






GROWTH OF THE AIR EXPELS 
SHOWN BY FIGURES 





Atany cf>n]paiiEcs use the air express 
daily, according to figures Issued for the 
first year Vi operation ja lj^Gc'n errtl Air Ex 
press, which includes Sve importanl ai?;j 
lirtcsrDT all the shippers, thirteen per cen 
Use the air express each day. During tli 
year, .157 commodities were carried, lot 
irig 42^,149 pounds. These indudeci cu 
(lowers, airiotnohile parts, tnotion-plcttir^ 



SKULL AND CROSSBONES FORM 
AUTOMOBILE STOP LIGHT 

For the motorist who wishes to draw 
attention of trailing drivers when he slops, 
' 3 iJ^omhinaliijn rear light and stop light in 
the form uf a skull and crosshones is l)c- 

iug prrptlticed in ^ J 
England* The J 
• ^top-light sign 
shows ttlrough'the 
eyes and twsc and 
the rear light 
shines til rough the 
open mouth. The 
flesign is chromi-’ 
mnplated and re- 










films, photo plates, cancelled checks, news 
papers, photograplis and ailvenising ma-t^ places the standard tail light nn the auto 
tcrial. The moiion-picture. printing ati(fc_-moh lie or serves as a seco^nd light «ioun ted 



lublisbing indui^tries suppU^ sixty perf 



n 
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Helicopter and Autogyro Fly Straight Up 




ind Corner, Two 
Ntw TypCfi of H<H- 
coptcra; Bottom^ 
Ai^^rcraft 



Aircraft nn usual in ap- 
pearancc and almost as 
unusual in pcrfoi mance ^ 
iiavc been denum^lrated in R 
Kiirnpe recent h\ A Swell- 
“tsh "CTij^meer lias tester! a 
hellcupLCr with flails which 

rise as they rotate above the craft anrl in bos 
which the inventor is aide to fly straight ^Cie 
up* Another helicopter, the Invention of^a ly ^ 
Hclgiaa, has stayer! aloft for nearly ten w m 

miniites and somciyhat resembles a huge ^ op 
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MODEL OF SEA BED 
AIDS STUDY OF 
THE DEPTHS 



Sci<?ntific study o! t^u' 
tloor is made ca<- 
ier by a relief nunlel r^f 
bottom of the Pacilk , 

Twelve feet long l)v live 
^fcct widc^ I lie model 
shows sheer raa'ines amt 
submerged mountain 
ranges whirh rise abov 
the sitrl'ace of the ocean 
here and there lo form b 
lands* It was cnn?-iriicied 
from 17^39 so u nd i ng 5 
taken tty the U,S.S. "Ra- 
po" and was tuiilt un- 
der the <iIrection of Cap- 
tain C- B. Mayo, United 
States navy* According 
to the nuiclel, the deepest 
spots in the Pacific arc 
the Nero deep and Ra- 
mapo deepj in either of 

which Mt, Everest* 29,140 feet liigh* could HIDDEN HUMIDIFIER FOR HOME i 
be submerged ami have several thousand CONCEALED IN RADIATOR 

feet of water above its summit. Captain ^ 

Mavo discovered Rainaijo deep. Fitting hetweeii the castiiiKs of the ra-” j 

Q/n 7 diator, a hidden humidifier for the home 



Htimidilicr Which I& Inicrted betvL'«?n the Lejiv« of a Radiator; 

Exposed Excoyt the ReceytKcle tor the Water 



Nothinj; 



BAIL FOR VACUUM JUG MAKES 
A HANDLE FOR POURING 

Handling a large vacuum jug is greatly 
simplified if it Is e<[uipped with a convert- 
ible bail which aUo can be used as a han- 
dle for pouring. A\'heii the hail is con- 
nected to two 5uppt>rts at the top, it is 
used for carrying, but when detached from 



or office is invisible except for one can- 
sliapetl cmi which is exposed to recede the 
water* Jdie portion extcntling into the ra- * 
diator .=ilitsis a deep but extremely narrow 
pan. two feet long, six iiichc.'i deep and less 
than anc inch wide* A metal container, 
about the size and shape of an ordinary 
tin can, is sohlercfl tij one end of tlu 
pan. .so water poured into the can rims 
into tlie pan until both arc filled* A long 
wick rests in the pan ami extends its en- 
tire length and several inches above it. As 
heat from the radiator warms tlic water, 
the wick draw*s it from Ihe pan and in- 
creases tlie evaporation surface many 
times, It can he used ^vith steam or boi- 
water radiators and rests within the slots 
of the castings without other support. It 
can lie ohtaitied in two si/.es in bronze or 
alum in uni finish. 



Ju£ with a Bai-I Which Is Converted iiito Han- 
dle fcir Pouring; by Chdttgtflg ItA Po^itiati 



one of these fastenings and joined to a 
connection on the sirle, it becomes a han- 
dle and the jilg becomes ipitchcr* 

7 _ 7/ 
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d Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will he furnLshe<] hv our Hureau 
of [nformatioTi upon receipt of a statnped( 
^elf-addressed envelope. 







Left. MeaaurinK Stftr's meter by 
Meatiji of EnttTfcTQmflter; 

^'Horao'e Head" Shawinfc Pliinly In 
Photo. Uidcjt Lf^ht of Stars behind ft 
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of the 

Y\^HY does tile sun change its spots? 

^ How long will the stars shmc ? How 
wide is space? Is matter indestructible? 
These arc a few nf the questions pujiKlmg 
astronomers today. In the last few him- 
dretl years science has amassed an amaz^ 
iiig amount of knowledge about the uni- 
verse. The age of the earth, about two 
billion years, has been csiimatcrl by study- 
ing the disintegration of uranium into 
lead. The age of the stars, about five tril- 
lion years, is found by studying the speeds 
of gas molecules. To find the distance to 
a star* astronomers use the orhit of the 
earth around the sun as a base line in the 
same way that a surveyor measures dis- 
tances. Weights are found hy estimating 



STARS 



gravitational pull, temperatures by the 
colors, speeds by the spectroscope and di- 
ameters by the interferometer. 

But these clever methods donT tell why 
some stars shine steadily while others 
dicker and waver. Apparently some stars 
explode to a thousand times their former 
hrilllance, then fade and explode again. 
In spite of the millions of pounds pres- 
sure per square foot on the interior of a 
star, some authorities holfi that it is still 
so thin that it w^ould he possible to dy an 
airplane through it if one could escape the 
heat. The reason is that the atom.s, al- 
though pushed closer together by the 
pressure, are still so far apart that the 
star is comparatively uncompressed. 
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astronomers art stvimpeo 
lOr an ansieer to a question tlity 
er all llic facts they can ainJ 
htiilil a theory which may prove false 
may ^tand tlie test of time and 
periment. Some current iheortrs 
L“ so startling and revoliniujiar^* 
hat average men have nol heeii ahlr 
to accept tlieJTi, To he told^ for ex- 
ample, that matter can he 
compteiLdy destroyed or tliat 
space is curved goes against 
all that has been taught in 
the past. Blit this doesn't 
mean that the radical belie is 
iif astronomers are ridicu- 
lous. Dr* J. A. Anderson, 
a^tro-]ihysici5t of the Car- 
negie TnstEttitton. compares 
inan*s present attitude tn- 

the universe iiy Ui< l;iek 

of alolLty several centuries 
ago to accept the fact that 
the world \va^ round. *‘i'o- 
<!ay we know that the world 
is round even though onr 
senses ttdl us that it seems 
to be Hat,'* Doctor Anderson 
explains. ^AVe know better 
Uian to believe onr sem?^eiid* 
One thing that would dear 
up many mysteries h a good 
comet, Doctor Anderson 



Top. Right. Otit of the HorbenlaJ Tuoitcls for Studyinir Sitn at Mt. Wil- 
; Bottom. Opening Slot tg Admit Sun'q. Rays ta i Spectroscope Where 
They Can Be Broken Up for Study and Analyflii 
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stJir cool to orange, 

then redj anti llnally fade 
out. Obviously, spare 
was populated with stars 
that were so old they 
were no longer lummoiis, 
Tlieti Dn P. W. Merrill 
took pictures of the sky 
with infra-red films at the 
M t. Wilson observalory. 



says. An unheralded comet is likely to ap- 
pear at any time. Not since 1910 has a 
comet brilliant enough to be seen in the 
daytime been observed* Practically noth- 
ing is known about a comet's physical 
properties* and the next time a comet ap- 
pears it will supply the answers to many 
questions that can be applied to the niii- 
vcr.se at large. Photo-electric cells, spec- 
troscope* interferometers and other in* 
struments will alt be used the next time a 
comet appears. 

A few 3 *cars ago astronomers were sat- 
isfied that they knew the typical life his- 
tory of a star. The theory svas that a star, 
born from the gases of a whirling nebula, 
became smaller as it increased in age. It 
w^s. believed that a "red giant’' was a 
young star that had not yet attained the 
while heat of middle age, and that a "yel- 
low' dw'arf' was an aging star that had 
passed its zenith. From a yellow hue the 



When the films were de- 
veloped not one nc’iv star was found. Ap- 
parently there are no Stars that have 
Cooled moch below' 3,000 degrees* the tem- 
perature assigned to the color red. Now 
there is no positive evidence that stars die, 
and astronomers are wondering w'hether 
the stars are everlasting. 

Another failing theory is the one about 
"dark" stars* Many brilliant stars, because 
they appear to sometimes suffer partial 
eclipse, w'ere thought to be accompanied 
by dead companion stars. But each time a 
more powerful telescope is built more of 
the dark stars are found. They are so small 
or so dull that less powerful instruments 
have missed them* 

In some parts of the sky are dark patches 
in which few or no stars appear* Instead 
of being holes through space the dark 
patches seem to hide the light of stars that 
are probably shining beyond. The obvious 
conclusion is that patches like the “Horse's 
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Hcjid" or the "Coal Sack"^ are^ thick clouils 
of inert matter through which light does 
not pass. On the other liand astronomers 
are aware of mimerotis galactic nehul*e» 
huge glowing ctomls of gas that stretch 
from star to star. Wliy^ they wonder, are 

some of the clouds 



I 



tloii that nmch that is learned about this 
nearest star will contribute to our knowl- 
edge of other stars. Astronomers have 
learned that the sun is approximately sev- 
en trillion years old, that its central teni* 
peratnre is about (ifty million degrees, and 
that hy radiation it is losing a f|uarter of 
a million tons of 




cemly wdtnessed a strange phenomenon. 
5itanding inside the base of the 150-foot 
solar telescope^ he watched an eruption of 
burning gas shoot out 260,000 miles from 
the surface of the sun. He took four pho- 
tographs, the last showing the gas as a 
burning cloud separated from the sun. 
Had the cloud been large enough and had 
it escaped far enough from the sun, a new 
planet might have been horn. 

The answers to many riddles of the uni- 
verse may he solved by the 200-inch re- 
Hector telescope under construction tliai 
is to he erected m the south western part 
of the United States. Twice the siae of 
the world*s greatest telescope today, it will 
pick up light from stars four times as faint 
as the dimmest that can now he seen. The 
present 100-inch reflector at Mt. Wilson 
can ‘^see" appro xhmtiely 5(K1 million stars. 
With the new instrument approximately 
one and a half Ijtllion will he visible. 



Top. Tiny Switchboard and Clock Move Giant Tele- 
scope; Bottom, Mt. Wilson Tclescdipe Tower 



CCotton cloili that looks and is used like 
leather has been produced in Great Britain. 
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Skyway 




Markers 



Cities 
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Riglit, View <ti Marker at £ait 
St. Lduii Tiken from d Height 
oE l.iOO Frttj Arrow at Left 
Indicate! Dtrcctlottn and That 
at Right Point! to tiie Airport: 
When Aimnapherli: Condition! 
Arc Favorable, Such Sigma Can 
Be Read from an Altitude oE 
Three or Four Miles; Spacing 
between the Letters !■ about 
EiEht Feet and the Leitirra 
Thom^BivEii Can Be oE Cruabed 
Rock ot of Poured Concrete 



CiticH Are M ark itt;^ Their Names 
on the Ground with Huge Lcl- 
tent to Aid Lost Flyers in Idem- 
tifylng the Towns; LeEl. Cutting 
away Sod Preparatory to Filling 
Shallow Trench with Rock or 
Concrete: BeIdw, Finlahed Marker 



Right, FiniaWng a Skyway Marker 
by Filling OutCne of Letter! with 
Broken Concrete Which Is Then 
Sprayed or Painted with Lime So- 
lution, Making the Lottera*^ Twenty 
^ Twenly-SlK Feet. VlatbLe ftt 
efreat Hcighu; Below^ Part oE a 
Marker Made ol Sandstone 
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EXPLOSIME FORCE OF GASOLINE 



r Q P U L A K 

^ 4 fe 0 



iLK C II A \.I C S 

T 
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IS GREATER THAN DYNAMITE 

(rasoHnc is an explosive times more 1 
powerful than TNT, but thaJatlcr cannot 
be pm to work stcaclily because no way is 
known to control its explosion. This com- 
parison of the properties o# these two ex* 
plosives was made recently by Dr. George ^ 
t^rang?;:!. Brown, profr^wr of L'hcnii cal eii 
gineertng at tbe University of Michigan/ y 
No one would think of- try tug to run an 
engine on TNT or dynamite hecause the J 
explosive violence would ttj^ir-the engine 
to pieces, but a gallon of g^nline explod- 
ed under the same coTi<Iitioijs could do ten 
limes as much damage. However, ihe^ ^ 
cliemist explained, we arc able to use gas- 
oliue because we know how to control and 3 
harness its explosive power. The destrncp3 ^ 
tivc force of gasoline has been tamed, huT^ 



its behavior is still far from" perfect. Bet-^ 



ter control of gasoline co^yhustion, how 

ever, has marked the way, tor steady ini- ^singer aewicis Which Returns Voic* SDtuid»; 




Enibltn Her to Correct F suits 



SINGER MAY HEAR OWN VOICE 
AS IT SOUNDS TO AUDIENCE 



provenient in the cfTiciency of the gasoline 
engine. The chief factor.^ ifi thc improved ^ 
control of combustion, it was pointed out, 
are improved design of combustion chain 

hers, increased use of the cracking process ^ gy nieans of a simple device called the 
to make fuel of anti-knock character, ^ singer may hear his or her 
tlie introduction of traces of chemicals in ftwii voh^ "exaclTy as it sountls to the an- 
the gasoline to suppress the knock. ’^lienee. The device causes the sound of 
the voice to return to the singer’s cars, 



HEALTH-LAMP UNIT PRODUCES 
TWOrKINDS OF RAYSc/Stf *l 

Both ultraviolet 



thus enabling the correction of diction, 
tone or volume during practice. 




anti infra-red rays 
^ arc produced by 
Na n inexpensive 
dual-purpose 
^ health lamp of the 
cafb on-arc type. 
No 1 he unit can be 
nsc^i in any light 
t ■! V ^ si^ckct or for con- 

vert ing^fTb fating lamp into a stin lamp, 

with or without car- 




SCREWS CHEMICALLY TREATED 
FOR EASY DRIVING 

lod screws which have been chemi- 
cally treated to make them easv to drive 

■r •» 

arc being offered as a time and labor saver 
for the woodworker* In appearance these 
screws do not differ from the ordinary 
kind, hut they can be driven into the hard- 
est wood with only a iT^Qtinn of l^Je effort 




Tt can be obtained 
bons, goggles am! reflectors and produces 
enough infra-red light for all therapeutic 
purposes and enough ultraviolet to pre- 
vent rickets and to stimulate the skin. 
There is provision for automatic breaking 
of the circuit after about ten minutes to 
prevent any injurious effects from falling 
asleep under the lamp and getting an over- 
do sage of the rays. ^ 

!/t - T . ) ‘ V/? ^ 



required hereto- 




fore. The use of 




these screws also 


I'. - .. . .u ! 


eliminates waxing, 
oiling nr other 
forms of iuhrica- 
t i o n formerly 




RRRHI 


found uecessarv to 





use screw^s in certain kinds of wood. It is 
claimed the ciiemicallv treated screws have 



u 



greater holding poweiv 

f ■ 
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WEATHER REPEATS 
ITSELF LIKE 
SEASONS 



Top, 



Hoiv Electricimn 
Standards 



ears in Lilliputian Street Used Iti Tutlng 
ottom. Control Board of the Model 



MODEL STREET WITH LIGHTS 

TESTS ILLUMINATION v # 

* 

For testing types of street lighting, a 
miniature street with its business houses 
anrl lighting standards has been installed 
at the Gener al Electric co mpany*s plant, 
Lynn^;; 5 l 3 ^* Two residential streets* sim- 
ilarly laid out^ dank the business street. 
The engineers occasionally walk among 
the tiny in the, Lilliputian traffic in 

changing Anneciions or renewing light- 
ing units, The light standards are buiU in 
proportion to the buildings so that the 
exact relative intensity of illumination 
niav be determ iiieih 



Cliif] uiries as to makers of articles de- 
scribed in Popular Mechanics, will he an- 
swered by our Bureau of Infonnation 
upon receipt of return postage. 



If you want to know 
what kind of weather yon 
may expect in the sum- 
^ mer of 1934, just recall 
the summer of 1911. Dis- 
covery of what appears 
0 he a fundamental eli- 
te cycle in nature* sec- 
ond only to the year it- 
self, has been announced 

^ ary of the Smi th- 
sonian Insiitution. It is . 
e Vnn-spot peri- 
wn as Hale's 
magnetic ci'cle, an inter- 
of twenty-throe years, 
d it is indicated that 
the weather everywhere 
bstantially repeats itself 
at i wenty-three-year in- 
tervals, The weather of 
^ 1956, therefore, may be 
expected to ha\e the 
same general pattern* dif- 
fering ill day by day de- 
tails* of course, as that of 
1933. It is possible, hmv~ 
ever, that there may be a 
year's lag in the repeti-* ^ 
Light tion of the 1933 meteor- 
ological ,phenon\ena, ow- 
ing to a complication which caniiot as yci 
be exactly predicted. From most people's 
point of \dcw* the tvvo major features of 
weather arc lenipci^aturc and prccipila’ 
tioTU These vary widely from year to year 
hut records the world over for the past 
half century* which is about as long as 
accurate records have been kept* show 
clearly the twenty-three-year repetition 
with almost the regularity of^liie tlvclve- 
month temperature cycle. This discovery 
is expected to mark a long step forward 
toward the day of long-range weather 
forecasts. It has long been known that 
the earth’s weather is slightly correlated 
with the eleven-year sun-spot cycle. Sun 
spots proceed from a minimum to a maxi- 
mum number and decrease to a minimum 
again every eleven years. When the spots 
are at their maximum, the snn is hotter 
but most of the earth is slightly cooler. 
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tlut? to secondary features like clouds 
overpaweritig the direct effect of increased 
radiation. Reatarch Uy Doctor Abbot 
brought out the fact that the master 
weather cycle and probably the magnetic 
cycle are slightly longer than double the 
hitherto accepted suti-spot period, hemg 
exactly tvventy-lhree years, a period which 
is the least common multiple of many va- 
riations in solar radiations and weath<^. 



GRAVITY LOADS BARREL TRUCK 
AND THEN UNLOADS IT 

Gravity is the only power employed in 
loading and unloading trucks with slop- 
ing runways designed for hauling harreis 
and other cylindrical containers. At the 
loading platform the barrels pass over a 
roller-coaster arrangement and enter tlie 
truck along three iticltned pipe runways. 
The containers enter the upper lev^eh pass 
to the front, strike a shock absorber and 
drop to the lower runway^ rolling Imck to 
the rear on the lower level, where they are 
^^locked in position. The driver can unlock 
one barrel at a time from the lower tier 
by manipulating a lever* Each time a bar- 
is thus removed from below^ a vacancy 
_^is created in the upper row to receive an 
^empiy container* To discharge the emp- 
^ties. the end locks are tripped and the har- 
^rels roll out, one after another, Usslng only 



Air C^indidprter for Winter Uk; in the Summer a 
CooUhe Unit Cau Be Added to It 



AIR CONDITIONER FOR WINTER 
KEEPS ROOM COMFORTABLE 

Fitting inconspicuously under a win- 
dow, a winter air conditioner keeps a 
room comfortable in winter, and can also 
be used in the summer by adding cooling 
and drying units. For the winter months 
the conditioner supplies fresh, warm, moist 
air, cleaned of impurities and circulated 
without draft and without allowing street 
noises to enter. Such a unit can handle 
cubic feet per hour* The cooling 
compressorp humidifier, filter and silencer 
all are contained in a metal cabinet resem- 
bling a radiator inclosure, which can be 
installed under a window without any 
costly alterations, ^ 



^ GIANT SEARCHLIGHT FOR ARMY 
HAS HUNDRED*MILE BEAM 

Visible for 100 miles, giant searchlights 
]^have been purchased by the United States 
^army to modernize its anti-aircraft equip- 
nieiiL The lights have a beam capdlepower 
^ot 8t>0t000,000 each and can pick up air- 
) craft in flight at lSjOf>0 feet under good 
atmospheric conditions. Two types of 
' mounting are used. The light is carried 
-- on a truck or mounted on its own wheels* 
111 either case, transportation is rapid. 



Barrel Truck Which Ii Lroaded and Kmptied by CraV' 
it/; DiBfi-ain Shour« How It £s Dane 



CThere are about 500,000,000 apple trees 
in the world, one-fourth of them in tht 
United States, // 



the force of gravity, the trucks take on a 
full load in less ihan two miiuites* j 
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^OVS arc liclpiii]^ scientists tiir- 
^ ravel the mysteries of electric- 
power lines that dance tlictn selves 
to tlestmctioii and machines that 
shake themselves to pieces. 

When the ^^Graf Zeppelin" start- 
e<l from Europe for the United 
iiuMar", 192'^, it was forced 
lo limp hack to FidetlricliBhafen 
when four of its five cnj;:ines 
broke tlieir crankshafts, Eng"!- 
neefS discovered that vihratinns 
had caused the sliafls to snap, 
the twdvC'Cj Hnder V’"-type eng^Ines, each 
equipped with a lorsinnal vibration dam- 
per, were installed, they had a negligible 
minor vibration at l,39fl rcvolntions per 
mimite^ but the stronger major vibration 
did not occur within the norma! speed 
range. Just before the disastrous trip+ 
however, the engines had been overhauled, 
and when reassembled the vibration peri- 
ods had been changed unintentionally* so 
that both major and minor vihrations 
were sef up at about l,4tlD revolutions per 

2 ia 



Top* L^lt* Part cf Laree Steel Shaft Snappwt by Vibration ; 
■ Bottom, Tostbix Bladen of Tilrbinc Rotor 



minute. It did not take long for the cd^ij 
hined vihrations to wreck the crankshafts. 

Engineers at the Westinghouse Elccfyic 
and ^[an^^factu r]ng^~E!T^ ^^l?^^T\Maho^a1oJ;w>s 
are wSl kiiigTonstantty to niTTKC more per- 
TeCt the steam tnrlime, whieh aids in mak- 
ing electricity* Each txirhine rotor is set 
with rows of curved stcc] hlarles* thou- 
sands of them* One blade coming loose 
while the rotor is whirling several thou- 
sand titnes a minute can wreck the ma- 
chine* One of the tilings that can Iwcitk a 
hlarlij* is resonant vibration* which is the 
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Scimc kin<i force that makes it 
possible for glass tumblers to be 
shattered hy the ringing of helU. 
To study the vilTration of turbine 
blades, the engineers Imilt an in- 
strmnent that renders rapid movements 
visible ui tile eye. \\'itli other InstrmnetUs 
they can determine how small a force, 
working in step with the tilades, ■^vill snap 
them otT, 

In the laboratory of ]. f'r. Baker, me- 
chanical engineer at the W'^estinglionsc 
research laboratories, a four-year-old 
w'ould liave a wonder I ill time playing with 
toys — dancing bars, windmills, boats that 
pnt-piil realistically in a tub of svater amt 
upright vanes that spin mysteriously when 
ill a strong current of air. Rut Baker uses 
the toys not to amuse himself or visitors 
htit to demonstrate some of the vibrations 
that are cruising thousands of dollars 
worth of damage to electrical ei[utpincnt. 

When wind blow's against a copper 
power wire in fair weather, the wire is 
pushed aside in the direction the wind is 
traveling; and it may vilirate a lilt le. How- 
ever. when the temperature is hovering 
just below the freezing point and there is 
super-cooled moisture in the air, ice col- 
lects on one side of the high-tensiofi ca- 



Top. Drilling of "Gr*f Zeppelin’^ mt Tihie of Cr«nk- 
AhjJt Failure; Bottom, □fvicc for Testing of 

Steam Turbine 
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Ilk"?* Tlien tlic* frililc into 

a diuice or gallop, often swing- 
ing til rough a distance of 20 
feet — and ^ioniet lines hroaking. 
Westinghinisc scientists foiitid 
that a toy. calltMl the ^"aerial 
tourbillion/’ operates on the 
same principle as the dancing 
caMc. It is really a simple form 
of windniil] consisting of a 
stick of semicircular cross sec- 
tion pivoted to a handle. When 
held in the bla^t from an clec^ 
trie fan, flat side toward the 
fan, and given a start in either direction, 
it will spin like any windmill wheeL Using 
this toy, and making sticks of dilTerent 
cross sections, engineers can test the be- 
havior of various forms of ice-coated 
cables. 

A variation of the whirligig idea is an- 
other toy that might be called the dancing 
bar. It consists of a similar shaped stick 
with its ends fastened to the middles of 
two coil springs held vertically. When air 
strikes the flat side^ the stick, after being 
started, ivlll dance up anil dowti^ just like 
an ice-coated cable. 

Still another toy that has been found in- 



Top, Left, ExperiniEntlnp with Model. Which iTnitates Action of 
Ice-CnvEE-Ed CablE; Bottema, Cable DandnR in Bieeie dE Ban 

striictive is a rotor that resembles reiirote- 
ly those used on rotnrshlps. It is a nar- 
row;, rectangular piece of wood or sheet 
iiieta! mounted upright on a pivoted disk. 
When placed in the current from a fan 
and turned so that the air strikes the fiat 
side or the edge squarely * the rotor re- 
mains stationary. But if it ts given a slight 
push In either direction, it will spin mer- 
rily, If you drill a hole in one end of a 
similar strip, tie a string a few feet Inng to 
it, and whirl it about your head, you have 
a well-known toy that sings as it spins. 

Baker has a toy boat that he bought at 
a store. It employs a novel system of pro- 



BeIdw, AIf Hoi'rt, Su<h As 
Bue Driven Uie. Gcta lia 
Nuise from Altec naiE Irn' 
pE-i»onTneni jtntl; EtcapE of 
Air under PrcMUft 
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Left, How Toy Beat Oper- 
ates; KiEltt. Toys (or Vibrs- 
Tien Study Intludu Spirnimg 
Vine. Toy Boat and Novel 
WhirlifiK 



dticing' vilirations which 
make it run. There is a 
flat, closed chamber hav- 
ing a bUmetal top. Con- 
nected to this chamber is a tube that ends 
at the stern of the boat, this end being 
open^ An alcohol lamp rests so that its 
flame strikes the bottom of the chamber. 
The tube and chamber are filled partly or 
wholly with water, the lamp lighted, and 
the boat placed in water. In a short time 
the bi-metal top becomes heated and snaps 
upward. This draws in water which cools 
the hi-metah causing it to snap downward, 
forcing the water out. This occurs several 
hundred times a minute, the boat sound- 
ing for all the world like a tiny motored 
craft. Every time the water is squirted 
out. it emerges in the form of a jet* which 
causes the boat to move forward. 

Vibrations tn motors and other maebin- 
ery of all kinds give rise to hundreds of 
problems* Imt tlie engineer who knows his 
vibrations usually can apply an effective 
and simple remedy, once the seat of the 
trouble has been located. 

In the days when machinery moved at 
a slow pace* little trouble was experienced 
wdth unw^anted vibrations. Today, how- 
ever, the high speeds make the matter 
highly important. Only in the last few 
years have engineers been giving exten- 
sive thought to vibrations. By studying 



them* analysing them with scientific toys 
and delicate instruments, they have found 
the causes of many earlier troubles that, 
at the time, defied explanation. 



TWO -FILAMENT SIGNAL LAMP 
ENDS BUHN-OUT HA2ARD 



Dangers surrounding the burning out of 
signal lamps at traffic intersections, rail- 
road crossings, in hospitals, at emergency 
exits and the like arc eliminated by a Iwo- 
filamciit bulb. Instead of the conventionalj 
sixty- watt filament, the new lamp has two, 
thirty- watt filaments separated by an 

opaque screen and 
operated in multi- 

^ pie with each oth- 

/ \ With both fil- 

[ ! aments burning, 

\ K9 k! ^ the lamp glows 

1 \ j_ / ' IV i t h uniform 

brightness, A 
I burn-out of either 

1 filament results in 

a shadow- being 
cast over about half of the signal lens area.' 
Th is shadow indicates to maintenance 
forces that a lamp should be replaced. 
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SP-0«Zf 5MFLL 



ttWffll^lSfH ooilj 




ICwo Dcmanjiirai- 
iiom dT Power o^ 
" Elc-ct rntna^n ct 
U«cl in Oil'Wrll 
"FiihiriK^' 



s<|uurc iiidi* To prevent 
sucli pressures from forc^ 
injT water uiskle the in- 
,'itrunieiit ajul thus stop- 
ping Its operation, the 
core JsliermeticaUy seated 
within the case by elec- 
tric welding* The electric 
current i s s u p p I i e d 
through an armored ca- 
ble which also supports 
the magnet as it is low- 
ered. The electricity is 
generated at the surface 
and the entire equipment 
is mminted on a specially 
designed truck which car- 
ries a generator to supply 
the current and a hoist, 
pn^v ered by the truck en- 
gine, to lower and raise 
the magnet and its 5,000 
feet of cable, An indica- 
tor shows when the niag- 



METAL LIFTED FROM OIL WELL 
BY ELECTROMAGNET 

Broken bits and other pieces nf metal 
lost in deep wells must he ^'fished'' out be- 
fore drilling can be resumed* Heretofore 
this has always offered a task taxirfg the 
ingenuity of oil men, but now the process 
has been simplified hy using an electro- 
magnet and utilizing the same principle as 
that hy which an ordinary magnet picks 
up nails. Casing and large tools can usu- 
ally be recovered with devices especially 
designed for the purpose, but broken 
pieces of metal are not so easily fished 
out since they often lodge crosswise of 
the hole and ordinary fishing tools cannot 
grasp them, In making an electromagnet 
for use In oil wells lined with pipe, it was 
neces!iary to have the magnetic force con- 
fined to the veiW’' tip, since otherwise it 
woulfl adhere to the metal casing and dilh- 
culty would be encountered in pulling it 
up svith the electric current turned on to 
create the magnetic field and attract the 
loose piece of metal. This difficulty was 
overcome by incasing the entire unit in a 
steel shelU Wells also are frequently fdled 
with mud and water and a magnet low- 
ered to the bottom might encounter pres- 
sures of from 3,000 to 4,000 pounds per 



net contacts the metal 
and also shows If the metal drops oJt dur- 
ing the ascent. Another indicator on the 
table shows just how far down the hole 
the magnet is at any time. The magnet 
can lift many limc.s its own weight, and 
can hold a heavy body with little more 
than a point of contact. A magnet three 
and one-balf inches in diameter can lift 
450 pounds and one nine inches in diam- 
eter has s. capacity of 1,000 pounds. 

— 

TEN STOP WATCHES ON BOARD 
TIME' ALL BOATS IN RACE 

Heretofore, timing a boat race usually 
required one stop watch and one timer for 
each entry, but now one person can time 




Row of Sjap Watches Attiched to Board Enabling Ona 
^ 'Vy Person t^Time a Boat Race ^ 
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TURKEYS ISOLATED 
^ TO KEEP WILD 
FOR HUNTING 



^ Keeping wild turkeys 
wild IS the ohjcct ofi| tin 
experiment in suutliern 
Ulinnis. Under tlie j^ttper- ! 

vision of the state department af con- 
servation, a 1 l> 0 h beef! ' 

on an island so that human contacts i.' 
may be eliminated. T^he final result the ' 
«^iQpartmcnt hopes, will be restoration of 
'^the game turkey, bringing with it more 
^port for hunters. The decision to isolate . 
^^the birds was reached after efforts to raise " 
^(wild turkeys on a stite forest preserve , 
^yfailed because of the tendency of the bird 
si' to become domesticated. In other efforts 
this kind, the turkeys mullipUecl rapidly 
hut failed to develop a wild wildness^ Ef- 
forts to put them on their own by taking 
Cr^, ^"^al miles frfUii human cojifact' 
were balked when the birds took to the 
air and flew back to feeding stations be- 
fore the presdnx worjsmen rould return. 

^ \ \ f -I 



TWO-WAY POLICE RADIO UNITS 
SPEED UP PATROL WORK 



Four patrol cars used hy the police of 
Lake Forest, III., have been equipped vvtth 
twTi-way radio units, enabling ihc auto de- 
tails not only to receive messages from 
police headquarters, but to transmit re- 
ports to headquarters as well. The sets 
operate on a sv'avclength of only eight me- 
ters, thus virtually limiting the sending 
radius to the limits of the town. Each car 
carries its sending equipment in a truck 
mounted on spring rubber from which an 
aerial extends upward about ten feet. This 
aerial, of the single-post type, is mounted 
on a universal hearing, so it swings down 
if it encounters any obstacle. 



ten boats simultaneously 
with the aid of a simple 
device holding ten stop 
watches, It consist^ of a 
1) o a r d on w Ii i c Ii t h e 
watches arc clamped. 
Aljove the watches are a 
hand lever and cam which 
depress a horiaontal 
member containing ten 
rubber-tipped contact 
buttons so arranged that 
each presses the stem of 
a watch and starts it when 
the lever is depressed. 
The lever is pressed when 
the race starts, tlieii tlu" 
first watch is stopped as 
the winner crosses the 
line, and each succeeding 
watch is slopped in turn 
by hand as the othci 
boats finish. When the 
race is over, the watches 
give a complete record of 
the performance of each 
craft and are accurate tn 
within about one-fifth of 
a second. q c 



Ab^ve, Seiiditif 
Radio 

(rom Police Csrj 
Ri^ht. the An* 
tenna Post and 
Truck Which 
Carries th 
Tranantittcr 
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ratt' ol per sccnml. The camera was 

made primarily to siiidy fast-movnig ma- 
cliine parts. The machine is simpler than 
the conventional movie camera since it 
has no slnitter ami no device to start and 
stop the film each time a fresh "'frame” is 
k exposed- The intermittent liR:htin^ neces- 
J sary for making inovdes is supplied by a 
^ special lamp which can he turned on and 
ofiF thousands of times a second, each flash , 
registering a picture. The result is a slow“ 
motion film which makes the slow kind 
_ seen m the movies appear to gallop liy 

H comparison. When the cat was dropped 

H upside down a toot and a half above a la- 

H| hlc, tor instance, the pictures showed that 

tabby first ardied her back upward so she 
had the shape of a crescent muon, its 
Vi I two horns pidmiiig downward. Then she 

■ lashed her tail around in an arc until it 

■ swept the table below. Her paws all swept 
through arcs of a circle in the same direc- 

W tion as the tail and her feet swung nnder 

H her body for a perfect landing when she 

was harelv four inches from the table top» 
aotv'*^),p 

entire action took place in a fraction 
^ of a second. A tlv* turned upside down 
D : vhet] tb e board on which it sat was struck 

y'tvitli a hammer, rlghtec! itself in the wink 
Lof an eve and each wing motion was 
caught hy tlie camera. A canary, spilled^ 

j out of a closed hand near a table top also 
acted before the camera, showing how itf*' 

[ I V * ^ 

' manipulated its wings to avoid a tumble;"^ 



Top, Htgh^Sptt4 Motor with Router Attuchment 
tom. Hand Router Shown iq Use 



trtfugal force through resistance elements 5 KEYBOARD FOR^HE TELEPHONE 
directly into the hall hearings. Tlie resi^tv"! REDUCES DIALING TIME ^ 

ani-c Iced iht; oil in rostricu-d A. r 

iitumii^ed form, supplying an u]iiisuallv,V V i the tele- 1 ^ ^ 

l\ym fd.,1 that 'Vithmit ivasteJ ^ ^ 

1 urning at its rated speed ot MJ.tJOn revo- V , , » i »W 

. , ^ 4 has fiecti devised O . 

lutions ]>LT minute, the motor would over- Y , )(| JM ^ “ 

heat if an excessive oil film should he to- \ ^P V VV 

traduced. The motor will run continuous- ^ f 

I}" for twenty hours on one-quarter ounce loards o T ^ 

of oil. It develops onc'fourth horsepow^tT^^*"^^^^ companies,^ * 

^The us^^l twelve ** A 

HOW CATS FALL AND FLIES FLY '’f ? 

/-SHOWN BY SPEED MOVIES * digits Jifi be saved, since thej_' 

Why docs a cat land on its feet when it ^'signals are transmitted to the exrhan^'-, 
falls, hack downward ? An analysis of what ^automatic alb' ^when the kcys^rc^epressetf: " 
the cal does has been made possible b y ^ M J 

the development at the Massachusetts In- s>C[Biri1s are reniark^^ li^t in weight De- 
stitute of Technology of a high-spe^d c^use their hones are hollow instead of 
i^ovte camera which snaps pictures at the ^tjcirig filled with marrow. 
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j X rOPUL^ll jreCJH A ^’ICS ^ ^ j 

i / 1 / iX iXjL^ ^ * 

Was^ Gas Makes Eincieiill Automobile Fue|, 

* Aiitoi^obik's *111(1 trucks in some west- \j 

.ern sta/es are beiti^ cr|utpped wnh special 

mixers^ so they can use jiuta jic Fa.^ instcad 

of gasoline for fuel. MllTlonstif eujiic feet 

iof the gaSj a by-product in petroleum re- 

filing, been 

cause few uses had been found fa it^ This 

gas is delivered to the cars in ]U|uld form ' 

under pressure in steel tanks and reverts M ^ 

back to gas in the mixer which replaces \ 9 I 

the conventional carburetor,/ Butane de- I 

livers about oTie-stxth more /mileage than # J? 

gasoline, it is claimcdj and ^tas an octarte /-! 

rating of 120, as compared^to a rating of 

about eighty-two fur some kinds r 

of ordinary gasoline, TIms per- ':' . 

mils raising ibe compress/on ratio ^ ^ 



, W Gaa And Air Mi^cr WKich Re^ljicCA 
Convenlional Cqrburetar in Car Usin^ 
Butaii^ Qa» lor Fuel 

amount of it vaporizes upon contact 
with the air. The gas vapor is shut 
oflf automatically when the engine 
stops. The non-freeze regulator is 
self-cleauiiTS,, 



TWO-TON HARVESTER FOR RICE 
WORKS TINDER WATTO 

, bufjrnergeo nee crops may be narvested. 
by,ijicanii pf a t>v^ii>-tpi| maidiijfte^thA e loped' 
and tested by fl, F, Hunick, of Holtville, 
Calif,, and dV, II, T.*^ 



ory, Jt conststs Tfr 
a ^uies ~Ci'f SlX hollffw— ro ll ers three feet 
wide and eighteen inches in diameter on 
each side. Around these cylinders revolves 
a conveyor beh in which arc hard-rulibcr 
teeth. Corresponding teeth in the cylin- 
ders in the rear of the machine flrive the 
belt. A forty-horsepower truck motor op- 
erates the harvester, which also is equipped 
with a stripper. This device si rips the 
grain, the harvested kernels dropping into 
a circular trotigh through wdiich they are 
forced sidew'ays hy an auger conveyor. 
I'hc harvester eliminates a ten to twenty- 
day delay of waiting for the fields to dry 
for gathering the crop, since it works un- 
der water. The complete machine Ls capa- 
ble of carrying a four-ton load without 
sinking more than two to tw^o and one- 
luilf inche&dn bile soft rice field, / 



“' lease oil. Flowing wtMJi the tank, it sprays 
iinto a chamber attached to the exhaust 
^ manifold where a riot spot evaporates the 
heaviest parts of the litjtiid. From this 
ij converter the gas fow’S to the mixer where 
^ it combines with air in the proportion of 
^,onc cubic foot of/gas to iluriy-onc cubic 
i^jU'vt of air. From there h goes to the stand- 
/ ard intake nianifblcl and on to the cylin- 
^ dera, At present the greatest outlet for 
^this fuel is for trucks and stationary en- 
*i«^ginea, since the^e are few' stations where 
^the motorist can have Ids fuel tanks re- 
^^^^^^jeharged. No priming or pre-beating is 
Onecessary, it is claimed, as the gas can go 
• Rinto the motor cold, sin^ a considerable 
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Abov«, Left, Ejrecut- 
Inff A Slow Rail; Ccti‘ 
tcr^ Re«dv for a Tumi 
RJjCht. MMkin£ a Quick 
Turnover 



,* By, FIjOyD, SMITH 

ESS than two’ 



T EtiS than 

lists were sure that a p 
lose consciousness, certainly not be able 
to control himself, if he fell free through 
the air. Now we know hetter, hut most 
people still believe that when you fall 
through the air you merely fall and that 
is all there is to it. Nothing could he far- 
tlier from the tnithn With training and 
experience you can maneuver your body 
almost any way you like. 

In 1918 and 1919, when I was develop- 
ing the modern free-type, manually oper- 
ated parachute, I was sure there was no 
real basis for the belief that a man will 
lose consciousness in falling. So 1 set out 
to prove it* T got "Jimmie" Johnson, then 
chief civilian test pilot at McCook field, to 
take me up for a delayed-opening jump — 
the first ever made by anyone. At 1.200 
feet, he throttled down to seventy miles 






Loft, 



FaUinE as Parachutd Opens; Kier 
Swan Dive to Decreaae the Speed 



per hour and I dropped off without hav-- 
hig my hand on the ripcordH I fell with- 
my feet a little below and ahead of m>-^ 
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Abovtt at Lefi, lnvUinR a 
ler, to Lnntl* Right. 

'Suhil; BcEqw. at Left, 
V-CTTica] Fall; Rights Fcsiti'on 
ing Flat, FtiCc Down 



IhmIv jintl wiis aljk^ to muiiUEiiii tliat fiD.si- 
with my face up, watching tile ship 
in order to judpe distance of fall, I put my 
liatnl on the ripcord and when T guessed 
I luui fallen 500 feet I pulled and made a 



Since that day scores of men 
liave made Imig free falls or de- 
laycil-opening jurups, AkI have 
wa1 riled parachute devcinp- 
Tiunu 1 liave seen vxiraordinary’ pro^^i 
In the contnd of the human htidy in the 
air. d’eii vears ago i used to watcli 
-Kohley*^ Knhlstadt ami Harry ICihe fall 
free from l.OOC) to 5jl0() feet, npcniiig 
their ehiiles witlii a variation nf less tliaii 
If HI fic.‘T From the heigln at which they 
had phi II tied to open. Xidtlier {vf tliem 
ever hfsi consciousness or came anywhere 
near il. In iimre recent years free-fall 
jumps of more tlian three miles have f>een 
made uitli ]ivrfect results, the hile Ih E, 
"Spiur'' Manning hohliitg the record in 
this CiUinEry and John Tranum, of Eng- 
laml. holding the world's record. 

It ia true that the senses — feeling, sight 
and mental calculations— react cmirciy 
ffiffcrcnily while falling free than when 
falling ur diving seated in a plane. The 
first free falls of a considerahle ilistance 



good lantling. 



produce mental seiisaiions similar to the 
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imim velocity of about 105 miles an hour 
at sea level. At an altitude of U*000 feet 
the fallinif speed maximum will be about 
fifty per cent greater than at sea level 
If you take a hcatl-first position you at- 
tain the greatest speed. That is, if you 
keep your hands tight to the body, ymir 
legs together, your head rigidly straight 



Left, Pdvitian tor Backward LcK>p; 
Side View 

Autri«d fof L«op with Back Insidfr; 
Belcw, Uiing th« Arm aa h Rudder 
to Guide the Badjr; Right., Spot- 
Landing Couteet 



first accidental spins of a student 
pilot, only more so* The untrained 
man, doing a free fall, would not 
be able to control his position. It 
takes experience. The information 
we have on the subject is the result 
of hundreds of free falls by men 
who have specialized in it. 

Kohlstadt and Eihe had a system 
of counting to determine the point 
at which they should pull. They 
had a scale of a certain number of 
counts for various distances in the 
air by hundreds of feet, all care- 
fully worked out* They used tlie system 
hundreds of times with amazing accuracy* 

Tn determining this counting scale we 
found, for example, that at the end of a 
five-second free fall the human body has 
fallen 400 feet and attained a velocity of 
inO miles an hour. We found that up to 
this point the position of the body in the 
air makes no appreciable difference in fall- 
ing speed. But from this point on the po- 
sition of the body is of increasing impor- 
tance, If you lie in the air fiat with arms 
and legs outspread, you will reach a maxl- 



and pointed toward the earth from five 
seconds to ten seconds, you will attain a 
velocity of about 250 miles per hour and. 
during ten seconds, will fall about 2,000 
feet. The terminal velocit}' of a man fall- 
ing free in the bead-first position is about 
265 miles per hour at sea level. At that 
speed, air resistance against your body 
balances the pull of gravity* Of course 
this varies greatly with air coTuUtion.s en- 
countered in the fall, for you. like a plane, 
may he slowed up or speeded up by up and 
down currents. A man in tights and wdth- 
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LeJt. FFee-Fiitl Jurrsfitr Para^ 
timte Opena- Ri^ht^ Ftayd Smith, 
Author of Thi# Artii;tc, Hoidy lo 

m 17 . di^_ T 7 -tl I r 



I 'lit paraclTute 
ti(| 11 ip iitctn aLsii 
wimld fall 
ill III I iL man in 

I n osi^ cl (1 T Ii i n K 

a ri il w i t li t w o 
parachute packs. 
Wei girt of the 
mail clocit noi af- 
Ft>ei specLh A heavy man 
will fall a^i fast as a light 
one* every tlimg else being 

ffjii.'il* for. as llTs ivci^jlit indreascSj 

his anrl* consefjitently, his air 
resistance, increases. 

liy laying flat and balancing with spread 
arms yon can fall tmlefinitely at relatively 
l(uv speed and in perfect position to calcu- 
late your distance from the ground. I refer 
here to a sort of ssvan dive with the body 
at an angle of about forty-hve degrees to 
the earth. Ry pulling in one arm you can 
ffiiickly roll over on yonr hack. Or you 
do the same by merely arching your liack 
In the swan dive^ thus placing your legs 
verliealiv and eliminating their resistance^ 



causing tlie ah' resist ance against }inir 
lio<iy to turn you lAer liackward. Vnu may 
then remain in that po^hiuii hir a niiT- 
iiicMt, Splitting tln'^ locatw'tn of j^lanv'^ m-ar 
you. If you should keep your hack arched, 
you w ould continue to go around, looping 
with your body, the back inside the loop. 

Turn partly on your side in a swan dive, 
slightly arch your hack, at the same time 
move one hand forward with the swing of 
your body and the other backward* and 
you wdil spiral or turn riglit or left as the 
case may he* Over-control in this maneu- 
ver will cause a spin. If this body spin Is 
allowed to continue It will tighten up Into 
a very fast am! dangerous rotation. Ev- 
(CoiitiiMicd to l.tOA^ 




J 










of tlie Massactiuseits Institlite of Tech* 
nology^ hn?. placed helium in iron and bis- 
^Ijrmnli cuiiLamers and measured the loss 
l^after the jcras had been subjected to vari* 
5 ous t rent m rots. He found that there was 
^ no appreciable leakage. If helium is free 
[^insittle a porous rock, it will slowly diffuse 
i'^hrongh the pores. Doctor Urrv has set 
up a matlicmatical expression to account 
j for this leakage. Another method of dc- 
f terminliig the earth^s age, based upon the 
5 conversion of metal uranium into lead, 
? givt^ juices lima te of 3,000,000,000 years. 



TEMPERATURE IN EIG^ PLACES 
SHOWN ON ONE INDICATOR"^ 



^ CHEMICALS REPLACE HOT IRO»^' 
^ r IN BMNDINa CATTLE 

. ^e" f m ^ with a chem- 
^^icaT preparation to replace the hot iro5 
generally used in branding cattle and oth- 
er animals^ It is claimed the cliemicar 
metliiOtl U not only painless, hut does not 
damage the hide as a burned brand doe^ 
The preparation is applied with a brxish to 
the coat of the animal and acts as a per- 
manent depilatory, the resulting brand 
at as many as eight re-..jyhowiiig up clearer than a burned one. ^ 
an industrial plant ar 
electric indicator little^ LIG 
thermometer, Sensitive 
located at each of the 



Indi cater Which Showa Tempera tur« in ^ixht SepA^ 
rate LocatioAi ui InduatrUl Plant 



TED CIGARETS ARE SERVED 
BY HANDY DISPENSER 

Lighted cigarets are dispensed from a 
handy server which combines an ash tray, 
a container and an electric lighter in one 
compact unit in the form of a jet-black 
barrel standing upright or horizontally on 
a tray base. When the barrel is lifted and 
a button is pressed, a cigaret pops out and 
is lighted instantly by placing the tip in 
the mouth and pufling, the other end re- 
rnfjLiniug jn the barrel huldbbr. 



LEAKAGE OF HELIUM IN EARTH 
-f ^HELPS TO TELL ITS AGE 

7 0 . 

Determinations of the leakage of helium 
through geologic rock materials are help- 
ing to clarify uncertainties in estimates of 
the earth's age. The hdit|m method de- 
pends upon the amount of gas*’ wiiidh is 
used to lift airships, inside the rocks. The 
gas is split off when one radio-active met* 
al changes into another. Since this change 
is known to be constant, scientists find the 
proportion of helium in a rock and com- 
pute Its age. Sometimes this method pro- 
duces incorrect estimates, because helium 
leaks out of various metaU. To determine 
the rate of leakage, Qr. William D, Urrv, 



Tw& Farma cf Cliciret Server Whlth Combine m Afh 
— /I Tray, Contmatr ulU Bltctric Liirlii^ - 
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test Airliner Combines Speed and Comfort 



DiftctionsI Seam 
Radio Amenna^ 



Ventilating Duct 

Steam Heating 
System x 



Retractable Radio i 
j Anienna 



Lavatory, 



Aicommodations for 
J 4 Passengers , 



Ait Brakes 
f Reduce 
Landing 
Speed 



Voice Radio iar 
Contact between Ground d/icf 
Plane ^ A /so iof r 



AH Mela! 
Miilti-Ceiiulai 
Sttuctuse 



Baggage ajirf Cargo 
Compartment 



.Twin TOO flp. 
Engines Che 
a Speed oi 
21Q M. P. fL 



Ice Buffet and Service Cabirict 



Spacious Pilots 
Compartments 



Ventilation Intake 



Mail Compartmeru 



Reading Lights A sb Tray, 
Service Button and 
Ventilation Control 



Wheels Retract into 
Engine Haoetlos 



Landing Ligb t 



Drawing Shows Features of Douglas TranajHirt Whicb Will Bo Used on TrauscontinentaJ and Wmern Air 
Route; Not't Absence of Obitructiona in Raeacnger Cabin; Either Motor Is Capable of Propelling the Ship 



Capable of ^s|jeetT tlf rill miles ai 8, 11^)0 
feet, ii new airline r f<^i) tise tm ^aitscon- 
tincTital atid^ Western Ai r liju ps lias a laiid- 
hing speed oTTe^s^lian sixty niiles per hour. 
The pass-enffer cabin is untisually sileni, as 
quiet as the average Fhi liman car, ena- 
bHng the pa&scugers to carry on couversa- 
tions without raising their v^oices. The 
fourteen seats are adjustable to any COTU- 
fortahle position and may l)c reversed if 



while overloadetb One feature of the ship \ 
is tile abundance of head room. Auoth af^ 
is the absence of aUIe oljsiructions, “s 



PORTHOtE IN WINDOW OF CAR T 
MAKES SIGNALING EASY ^ J 

Making hand signals in traffic in cold ^ 
weather usually necessitates low'cring the ^ 
wiiidoiv of I be ELUtu mobile next to tht^^ 
driver, allowing a cold blast of air to cn-’*^ 
ler each time. This is iin necessary, how- 
ever, if your car is equipped with a porl-^ 

hole \vi lido tv, fittetl 
' In to ibe center of 

^ . the win do w next ^ 

the driver. When % 
the driver desires ^ 
to signal, the roimtU^ 

■' vvindoiv 



raises on 
a binged teiisiufr 
spring, closing 
again vvlien tbt 
arm is withdrawn. 



the ship from take-off to 9,000 feet alti- 
tmde. then across country 250 miles at bet- 
ter than 100 miles per hour, to land safely 



CCopper sheeting is being employed for 
book cavers where hhrary volumes 
likelv to be subjected to hard usa^. 



are 
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ONVERTS TRUCK 
AD ROLLER 



now will not last long/' he sakL 
"We need to make something that will 
sell. I've got an idea out ot a magazine^a 
washing machine with a motor attached/' 
That night Mr. Fisher took home his 
drawing board and spent the evening/ 
planning a reversible-cylinder electri^ 
washing machine. His plan featured 
power wringer which would \vrlng only^ir 
one way, hut this w'as changed to a thr^^- 
roll reversible wringer later. In IniibUng 
the first modeh Fisher bought a washifig;^ ^ 
machine from a Chicago department stijj^e' 
and adapted it to electricity. From the^ 



start, this idea gleaned from a magazine^ 



caught the public fancy and the Hurley >, 
Machine company gradually expanded 
to a seven-acre space. More than 1 
^vashers were produced without any ma^ 
terial change in the ongiiia! plan. ThoniaiH^^ 
A. Edison bought one of the first modiJ^jf'^ 
and today It stands in the Ford museum*/^ 
at Dearl>ornt Mich,, a carefully guarded ^ 
relic. The national prominence of Mr. 
Hurley in later life was founded parti}' on , > 
this chance idea and its development. 



HIVE OB BEE§ IN GLASS HOUSE ^ 
Q irJ^C,KEVT in tiViNG ROOM V 



Top^ Rii^ for Con Truck into RoWfl:; Botictn, 



Him Sh^wii in 



M on Right Wheel 

♦ 



r 



Attachment of a broad metal rim over 
the rear wheels changes a small truck into 
a road roller for use on highways, golf 
courses, lawns and the like. The device Is 
designed for trucks equipped with dual 
pneumatic tires. It is a wide steel band 



- that fits over the wheels, being held in 



In order to be able to observe more 
closely the work and hah its of a hive sW 
honey bees* a California bee-keeper ha^^ 
established his peTs^ in tlil^ivhig luoiii-of 
his home. The side walls of the hive are 
made of glass and an inclosed runw'ay ex- 
tends from the hive to an opening in tht 
wall of the boose, enabling the bees to 
come and go at will. Apparently the bce.\‘^^' 



f 



, . a 1 ^ do not object to living in a glass Iujusu, ^ 

place by flanges between the two tires on . . . ^ . .1 - 1 ^ 

^ , i , “Vi ' ‘ ■ t 11 d b d ' ^ g^abnut thei^.^vor k^ u^aL ^ 






each wheel. The rim is installed by dc-% 
fiating both tires, removing the outer 
wheels sliding the rim on and replacing the t 
w^heeL I nfiating the tires completes the job* ^ 

/yK ^ 
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HURLEY GOT IDEA FOR WASHERS 
FROM POPULAR MECHANICS 



While thumbing through a copy of Pop-- * 
ttlar Mechanics MagaKuie one evening in*^ 
March, 190R, the late Edward N» Hurley ' 
sau' a photograph showing how someone 
had belted a motor to an old-fashioned 
hand w^ashing machine. Next morning he 
took the maga3?ine to A. J, Fisher, mana- 
ger of iss mac h in g 












Bfctiivc witf] Glasi Sidtt Which ts Kept In th« 
Inf Rcrom of a California Api«ir^at 
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Telescoping Auto Body 



Room at titglu for sev- 
eral sleepers is provided 
in a family coach with a 
telescoping top which tan 
he raised several feet 
when the motor car is 
parked- The roof and 
outer side windows slip 
up over the outside of an 
ideniically arranged 
group of inner windows. 

In the dropped position, 
the roof rests on a ledge 
below the windows and 
in this position, the win- 
dows of both parts coin- 
cide. The roof is raised 
by pressing a button on 
the instruTUcnl panel 
which operates an elec- 
tric hoist. A fuU-sjj:e mat 
tress is cradled in a frame 
just ah(jve the call win- 
dows and, with the roof 
raised, there are several 
feet of space above this 
mattress. During the day 
this bed can be carried in 
the Ceiling of the roof. 

Adjustable cushioned 
chairs arc provided for 
five occupants and two 
additional single beds 
fold against each side 
wallf A table folds in a 
simitar manner and there Is also a re frig- 
erator, sink with rtirmiiig \\'atcr, folding 
kitchen table and utensil space mounted 



on rear door, wood and tool coini^artnients 
in the floor and built-in spaces for clntli- 
iiig and other equipment. 



Tcletcqpinjr Auto Bodv Lowqrqd and Raised Positions; When Raised, 
RoDin Is Provided Ipr ^'Upper-Berth^' S^cepinj; Quartern 
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FOUR-DIRECTION SIGNAL KEEPS 

FLYER ON HIS f 

Chances for an air pilot to keep on his 
Course or to reorient himself if he liecomes 
lost have lieen increased hy^ an innovation 
in the present type of radio range-beacon 
tiei'eloped by K* W, D ntimore ^ tlic hu- 
reau of st andards. ^"I 'lic system makos pos- 
sible the sencfmg <>5 four different .'signals 
in four directions^one dot west, two dots 



east, three dntvnorth and four south. By 



noting wh icb^. signal is loudest, it Is easy 
for the pilot/to determine bis general di- 



Qj(/ ^ 



roction. With the radio l>cacon now' in 
general use, the determination of aljisolnte 
direction or position on airway s is difficult 
because the same signal is sent to the four 
points of the compass and when tlie air- 
craft is near the beacon a pilot may pass 
from one course to another wdtboiit know- 
ing it. If lost it may take him an hour to 
reorient himself, atul iliis often becomes 
hazardous, particularly when the fuel sup- 
ply is low. No additional equipment on 
aircraft is required for receiving the new 
signals. The system has heeTusubjected lb 
extensive ^ ^ j ^ ' 

(0 Oli^vU- 

* //A-— 








T^O you know what a miniature 
is or how a '^jjlass shot*' is 
made? Do you know ’why the 
movie studios, sorneiitnes go to 
some lonely railroad crossing and 
him a crash between the five 
o'clock flyer and the villian's au- 
tomohde, while at other tames the 
same kind of a shot would he 
made in the studio by the ‘^process 
photography” department ? 

Miniatures are most often errt- 
[)loyed to enalile the cameraman 
to obtain "camera angles” which 
would he jmpnssihle in a lifesize 
location* due to limitations of 
construction or adjoining ob- 
structions, In other cases^ it is 
obviously impractical to photo- 
graph the lifesize object^ as for 
instance^ the wreck of a ship at sea in a 
storm. Many reasons, other than the sheer 
inipracticahilit}* of the thing, appear — dif* 
ficulties of lighting* camera set-ups and 
Rtahilltv of the camera. Close-ups can be 
easily simulated, but long shots of such 
scenes arc usually done in miniature. 

The theory of relativity appears even in 

~ I , _ I , 



Above, 






low, ft 



Mlniattit* Boat Wrecl; 



the motion-^picture industry, in 
the making and photographing 
of miniffurcs. Anyone who 
ever had a toy boat to play 
with can remember that the 
rolling and pitching is much 
more rapid than is the case 
with a real liner. So the motion 






/ 




i 5 ] rj i‘tl 
down to tlie speed of the 
oljject in its normal 
making the toy vessel look 
on tiic Screen cxacily Hke 
a litifre ocean jjreylunmfL 
Trains and boats are tisti- 
a III- ridden thrtuijjb stomis 
and wrecks only in niinia- 
tnre but automobile anti 
aiipianc crashes arc p^en- 
crally the real tiling, Ijc- 
caiise the driver i)f a min- 
iature atito nr the ptlrd of 
a miniature jdanc is hartl 
to an iniate so that be would 
appear convincingly alive, 
d'bereforc a real stunt man 
u s u a 1 1 y takes the car 
through, or at least into, 
the crash that ymi sec on 
tile screen* 

Natural plieriomena such 
as rartli(| uakes and volca- 
11 IK'S are nn^st easily; ob- 
tained by hiiilding them lo 
Order at a greatly redueefl 
scale. Fires are cbeaper in 
tlie small sixes and also 
much more pleasant to 
photograph, bin a lire 
scene without people in it 
iMi't convincing. So l ou 
see pe<jplc appear on the 
screen in b u i I d j n gs and 



ever 



Ristit, Cam«7as Ufcd in Or- 
dttiary Photo^f^phy And far 
Trick Wfifkt Below, ’'Kins 
Konij’' Contained M,iny Un- 
uiual EfTecta Like Tllii One 
Shown in tbe MakinE 
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:ichjrs :in<l gn ttmuigli 

thtftr parts, 

SctMicii have been pahitcil on 
sheets of plate glass through 
which the actors were p i] 1 1 1 n- 
graphed, which gave the same ef- 
fect as a nihiiature top^ hut these 
glass shots have been largely su- 
perseded in favor of the iniiiia- 
lure tops svhich allow mure tlexi- 
hility in ligditing and treatnumt. 
Due t(] im proven] ents tn I he final- 
ity and *"<peed^' tsf film many irick 
LMTiiera ell eels can Ifc pn^diiced 
which were not possilde with the 
former slower speed films. Sindio 
camera technicians have deviscfl 
a method known as the ^^jirojec- 
tirrn background" process, by 
which k is possildc to oldain, witli 
a TiiiniiTiiTni of expense and with- 
out leaving the studio, ihe same 
result as though an active com- 
pany were to he sent to a lar clis- 



Top, Subtnariee Set on 
Movie Lot; Betowp Sp<' 
cio] Proce:Bi Carnera 
Mouf)t«d in Soundproof 
Bltnip. and Film Kditiir, 
□ r Curter, at Work 



mi lun tains that never existed 
except in the film Inn live state, 

Snell a stunt calls for a difTer- 
ent kind nf miniature, Tlic 
bottom of the model is constructed to life- 
si jfc scale while the top is mafle at a great- 
ly reduced scale. This top Is suspended in 
the proper position within a few feet of 
the camera so that to the single eye of the 
lens, seeing things without depth, the min- 
iature tops of a building are resting ex- 
actly on the hfcslite huLtums, where the 



tant location. Suppose the principal scenes 
in a story arc on the Sahara desert. Every 
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studio thoii^Liiids of feet of 
idni vvhicf] liave Licen |iln»io- 
f^raphed in all fiarts of the u-nrld 
l)v traveliriff eamerafncn or news- 
reel p !i o tojj rap h e rs. Tile tiUn 
showing various views of the pyr- 
amids and the desert will he used 
to obtain the hackjjrfuiiid fr>r the 
rleseri scenes. A large screeti is 
sei up till :i sotintl stage arul a 
nujvie projector is placet! some 
distance from it* I'he stock (iltn 
to he used for the background is 
then projected upon this screen, 
wliile tlie act ors go through tlieir 
scenes in tmm ti f it. a camera 
photographing the entire ensenii- 
hle to obtain a finished elTect 
aliout the same as though the en- 
tire production cre^s had hetMi 
sent to t he ilcscrt, with the result - 
aiil great expense for travdhig 
ami living in a foreign country 
while the pic* 



Top. RuiitiinE Twp 
at Ftlin thTOHeh Fiinling 4 
' r Bad 



M«chin« ter Backgrounds^ 
Effect : Cojitcr. SHmodnE *, 
"Flyinif" Plant: Ltll. ■ , 

Double Eapoaurt . 

5 



the necessary background and 
inetdental aciinm A print from ^ 
this tii placed in Ihe camera in " 
contact with the nn ex posed ► 

iieg^ative. The rest of ihe action is tlieix 
photrigraphed tu the regular manner . 
against a blank nr specially colnreil hrick-' 
grtniml which photographs on the new - * 

negative. VV’hile the new action is being 
recorded on the film the action nf the 
haekground light prints the primary him 
onto the new negative too^ so that the re- 



ture is being made. Another method in- 
volves pr^eparing a special dim shoiving 

r\ I “I 
* 
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suit IS a composite of the two separate 
scenes lilendei! Into one picture. This sys- 
tem allows magnillcation of either element 
hy shcK^tinjij it in a close-up ami then re- 
corilinj^ tire other in a normal scale. l"hus 
a j^Iant can he niatle tn act with ordinary 
lifesizc mortals or a small reptile can he 
made to appear huge. 

Whenever a film Is run tlirouf^h a cam^ 
era Its snsceptibillty to light is not ttsed 
up, so It can he nscil again tn photograph 
further action if It is rewnuml and ptit 
through the camera again before develop- 
ment. Thus two scenes can he accurately 
tnalclied aiul pliotographed on the same 
film. In the stuflios this same process 
makes it simple to show any miinher of 
semi-transparent gluists noating through 
:t scene in which real people are casually 
enacting their roles. This reti Hires careful 
matching of the action and, to facilitate 
this, the studios have worked out various 
special colored paints which appear very 
different lo the eye, yet arc reduced to the 
same shade of grey upon the screen, 

not her use of multiple exposure is in 
the production of twins. A mask is placed 



in front of the camera, allowing only half 
of the scene to be photographed. Suppose 
you stand on the hall of the scene being 
photographed and simulate a handshake. 
The canierainan then re-photographs the 
scenes this time ^vith the mask over the 
other half of the scene. On the screen 
you would he shown standing face to face 
with yourself with your hands joined. 

If the cameramen are stumped, there is 
always the possibility of drawing the pic- 
ture, Let us suppose we are driving a nail 
through someone^'; hand. The preliminary 
action is covered in medium shots and the 
idea portrayed in generah then it is neces- 
sary to show the detail of the action. If 
yon are tn see twenty seconds of action 
ihe artist prepares ahout five hundred 
drawings showing minute changes of po- 
sition of each moving portion of the pic- 
ture, ,\ll stationary hackgronnd to the 
action is meticulously reproduced in each 
individual picture, while the moving parts 
gradually change from the primary posi- 
tion to the final one. The cameraman pho- 
tographs each picture in rotation and the 
(Conlittueit to 





(2/ ELECTRIC BATH FOR PATIENTS 



INDUCES ARTIFICIAL FEVER 



Certain diseases are being combated suc- 
cessfully by inducing in the patient an aC' 



tlficial fever such as might result from 
other diseases. One way of doing this In 
the past has been to inoculate a patient 
with malaria fever, the resulting rise in 
tempera lure accomplishing the desired re- 
sult, However, it is no 
longer necessary to intro- 
duce one disease in order 
tn cure another for an 
artificial temperalure can 
he produced and con- 
trolled hy^ an electro- 
therapeutic apparatus 
which is like an electric 
bath. The patient is 
placed in a cabinet and 
the fever is at the control 
of the Operator. The 
treatment has been used 
In dealing with rheunia- 
tisni and cardiac and ner- 
vous disorders. 
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Arufictil Fever 



C^Trees planted so as to 
shelter h house may save 
ii s much as fifteen per 
ent in fuel bil 
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CAJON PASS MAKES 
MILD CLIMATE 
IN CALIFORNIA 

Cajnn pafl^;.a j^rcat ga^ 

In the San Bcrnardnui 
ni o n n t a i n s, f o r ni 5 a 
eIvL'-mile Iniig natm^^ 
»t-air furnace which 
inanii facturcs so tithe rV 
California's mild winter 
weather. This theory has 
been aclranced hy Irvini^ 

'P, Kriclip iTieteortJn^^ist^ . 

H e irFlTeTt}^ 'll'iM t 'i h 1 Aj|| 
pas-s, \s'hlch has a 4 pDD 0 ~ 
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foot elevation^ is the on b-^ 
exit for masses of rda-.*? 
lively cold air, high above i 
the rtesertp ^vhich are pre- ' 
vented from flowing dowtF 
on llu‘ I^os Angdes terri- ' 
tory by the iiiountains*^ii^ 

Due to being crowded hy ; 
he walls of the pass, this 
ir rushes down with tn-*'‘* 
creasing velocity and 
it descends it is pressed* 
down hy a heavier and 
heavier blanket of iln^ 
earth'satmnsphereAVhen ' ^ " 

air is compressed, it becomes hefitvfl, and 
the heated atr makes the mild climate. If 




Stand Squbped tg Place 
C-c 



ft 

14 c Camera in 



Position {or Phatogriptiin.^ 



ommercLaJ Scetiea^ Note Unuji^l Anicle in This View 

CAMERA STAND SPEEDS WORK 



. ... 'i IN COMMERCIAL STUDIO ‘ 

Cajon pass were filled hy some gtant ha 

the *rneteorologist says, the climate Arranged so that the camera may he^ 

sen; them California would become like handled from every angle and position, a 
that of San Franckco, ^tamera stand for commercial use permits 

!L .^horizontal, vertical, forty-rive degree shots* 

NIGHT LIGHT WITHOUT A CORD V.' 

nioves sideways, lorward and backward, 
^T^ll with the movemem of the hand from 

Raising the cam- 
tlie ' 



PLUGS IN ANY OUTLET 

For use in bedroom, bath, hall or oH^ operator's platfornr 
the pOrch iVir illuntinating house mtmhers^^^a to any height or lowering It to 
■**1 j^O~U a night light with-^Jfyor is njqssibltv ' 
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,ATINUM SHOES FOR WOMEN 



^ Recently it has been found possible to 



out a cord plug? 

^*-into any altornal- 
ing'Currem outlet. 

T l consists of a 

shell accommodai-'*^"]ieaF* platinum into the extremely tlun. 
ing a f la s h 1 igli t^dcaf" hitherto reserved for gold, and this j 

htilb and gives i^Sleaf is Iwing used to cover women's shoes. ^ 

— glow wliicll^lt is applied tn a shoe much as gold leaf 
all objects applied to a sign and has the advantage 
in a room visilde.^^that It does not tarnish like silver. Thus 
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It is finislied in women are offered platinum slippers— al- 
ivory, blue or green and, at ordinary raic.,^^^2thoitgh the metal cMering is almost inlini- 
for current, burns 100 hour^ for ont: cent, in tliickne.ss. 
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me, such <is uouhl he caused by an actual 
fire, causes tli?' alarm to soumL The appa- 
ratus is installed on the ceiling and near 
the center of l|ju room or com part men i to 
be protected. Mt operates on alieniating 
current* A siwdl neon t^iJc lamp, costing 
less than thrw. cents per month to oper- 
ate, glows cojwtantly, marking the loca- 
tion of the signal 
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ANTI-RUST COATING FOR METAL “ 
ofp. IS EfASY ro APPLY 



New or rus^pa meiar^HTtaccs 'aan^ Dc 
saved from further deterioration 
ing a liiiiiid which acta by welding the *• 
inert mass of rust to the base metal and 
prevents fiirtli^er rusting* The ]i(|uii! can ■' 
be applied with a brush or spray and forms 
a non-poroiis, nioLsture-proof and air- ^ 
tight covering tor the metal The tiriginal 



^tfbrar^ Watches Readers fn Raoni Below 

with Powctiiil Gtas3H to Save Beiolnt 



HIDDEN EYES WATCH READERS 
TO SAVE LIBRARY BOOKS 

Hidden eyes keep waVli^^^vjer in a 

Los An geles library^ a vast amount 

hy prevenTing ilicft antTTnStilatioTi of prop- 
erty. At a screened vantage poim above 
the main reading room sits the ^’lihrary 
sleuth" with a pair of powerful glasses* 
/\ny person in the room can be brought 
"close up" in the glasses bv the watchman. 



treatment can be used c'ls a finish coat 
and alumiiiuni .powder, powdered graphite 
or drv retl lead can he mixed with the 
liquid and appljtd for the donhle purpose 
of preventing fust and giving a decorative , 
finish in color to the metal Rcing trans^ 
parent, all markings and identification 
signs remain visible through the coating* 

Q /ry ^ 
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TWO-COLOR AUTO LAMP BULB 
MAKES DRIVING SAFER 

jStJl 



PLUG-IN ELECTRIC FIRE ALARM 
^ PROTECTS THE HOME 

^ Protection for the home Is provided hv 

a new fire-alarm device which simply pi tigs#- 



yilo thc^ nearest electric outlet* 







The prin- 
cipal advantage is^ 
shat the alarnitilt- 
*lects lire inrtlama- 
JCliiK'tjUsly regardlesu 
^ n f r V i St i n g tem- 



^ peratures* It lunc- 
^L-Lo ns r a p i d U* 
^ whether the tem- 




perature is ten de- 
grees below z^to" 
*D r I 0(1 d egrees* 
\-ibovc. An increase 



T w' o lines from 
one auto lamp^ a 
white light for 
high-speed driv- 
ing and an amber 
light for peiiciratr 
ing fog, arc off cretL- 
h y using a t w o-^ 
color bulb which 
provides cither 
J i g h t u' hen a 
switch is pressed. 

■^rhe twin bulh is 
of standard size- 
a 11 d will fi t a n 
lieadlatnp where a stEtndard twtf-fdament 
bulb is used willioul any alterations of tiie 
'Wiring system. The mellow^ diffused am- 
ber light is parttciilarly suited to had- 



weather driving wbere fog, rain and dust 
are encotinlercd and the white light is said 
in temperature fif to illuminate the road for a greater dis- 
tance than ordinary btilb^ without glare. /O 

# .JLf JJ ^ / 



•ten degrees a min- 
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radiator 



SOLDER FOR 

MAKES PERMANENT SEV^L' 

C / ^ ' . ’ 

Aiitcmobile radiator Icak^i aft: 
and a permanent seal is form eel lo' a lirpjH] 
solder whicli is pourcfl into t!ie radiator ^ 
wUh the water or aiiti-freeite solntiuii. 

The seal is a permanent one* It is chiiiiuvhQ^ 
and circulation \s not atTectcrl, I,raks arc^^ 
stopped wlien the solder solmion is pniirct 
into the radiator and the seal is foTiiicd 
when heat and ventilation are applied* a-' 
in rnnning the motor. The circulation nf 
the water carries the solder and seal to 
the outside* the seal fonninir on the imler 
stirface of the radiatof, instead of inside, 
allowing an open channel for circulation* 

The soUicr is also useful for stopping leaks 
in cracked cylinder blocks* acting in the 
same manner as in the radiator. 

e/ 
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CLAY IDOLS ON MOUNTAIN MARK 
site OF mOIAN TEM^E - 

On the' to* ^ ii^1 ex ic 
14,00() feet above exp 

a few months ago found several idols, 
of pottery and other day pieces, lending 
credence to the legend that this lofty enii- t BICYCLE-MOTOR MIDGET AUTOS 
iience was once the site of an ancient In-'w^ USED FOR RACING 
dian temple. This is helieved to he tln?*^ 
highest point in North America where In 



Views of Miniature Racing Can with Real En- 
d'ines; Thej^ Are Used in Mew Spart 



dians once worshipetl At one time, it 
helievefi, there was a shrine on top of the 
tnonntaiii to which Indians came to offer 
gifts to the "God of the Motmlain" 
desiring rain and good crops. The Indians 



V 



r 



Zlay 

ic{j. Once the Sire ot an Indian Temple 

today, however, believe the top of this 
mountain is inliahited by an evil spirit 
which drops rocks on daring climbers* 

J M:A - 



New thnlls arc being provided for 
and adults by midget racing 
used on a Pacific coast track, 'hhe 
patrons drive the habv autos themselves 
the graveled track, which boasts 
hanked turns, guard rails and a lighting 
system for night operations. Powered by 
a oti e-half horsepower bicy cle motor, the 
liny racers attain spcetls of twelve to 
eighteen miles per hour. The motor is 
concealed iiiuler the turtle back to allow 
plenty of leg room lieiicath the hood. A 
hand lever for starting is located on the 
right side, power being traiisnitueil to one 
rear wheel by means of an automobile 
belt and pulleys. A hand throttle on the 
dasli is the otlier contrnh Driving is sini- 
pie so that children may operate the cars, 
^vhile the welded steel frame, springs and 
pneumatic tires and aluminum disk wheels 
furnish strength lor adult drivers. 






C^Vheiiever you find that you wish to 
kno\v more about any article In this maga- 
zine* write nur Bureau of Information^ in- 
closing return postage. 
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ADIO broadcasting Itas just passed 

irtcentli birthday anil many people iir 
wtmrlcr whether there will be any futtireC. 
dianges comparable to its early triumphs,* 
The last few years Itave witnessed a stead}'' 
rebju-nient of radio devices and methfids, 
T!jc radio voice has been heard by the re- 
motest listeners an earth and sea, but 
nothing compared to the sensations of 
tlie c'lrly tw'entaes has thus far been tinted 
in the thirties. 

What of the future? Has radio reached 
its high- water mark? Will the rocket 
shnnt any higher? 

Radio's real history is made hehin(1 the 
scenes. When mysteries arc solved be- 
hind laboratory doors, tlie results usually 
l)reak upon the public like limmler, A 
survey of what is really going on indicates 
that the reverberations of radio's new 
thunder will reach into the highways of 
the universe. 

With the aid of Dr, Karl G, Jansky's 
stipersensitivc receiver, men have a means 
of exploring the depths of space by cap- 



Top, Air Pilot Ufiinn 
Kudio Tclephotiti! : Be^ 
tow, Pbping Th«f«nin 
Wiving: Hinds 

turing the sounds radiating from them. 
Doctor Jansky has already heard sounds 
he believes may emanate from the Milky 
Way and it would not surprise him to find 
that some stars send out waves corre- 
sponding to the commonly known radio 
frequencies. Our sun is a gi^ntic broad- 
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AbovCi InitEllitiit LiEifhrnine Arrester od Em- 
pire Stale Butldine to Prolet;l Antennae of 
Experioicnttl Television Apparotua 



castiiifj MutiiJii, !jiit iiom: of iU i-a- 
tliatlons can compare u itli tlie 
Acarcs itsetl in ordinary broadcasi- 
tntj;. Fi the ^mn did lirtAatkasi on 
tli'C litainc wavt-denf^tEjs, ev^ry sta’ 
tioii on cartli would lie ilra\.vnc<t 
out hy [L?i j>npt*rpiiwer wares. But 
ihm- arc other siars iivhEdi [doc- 
tor Jnnsiky HaSscs as real radio 
minsmittcrs. 

The radio contact whit milcr 
Sfiacc also is now definitely ns- 
iiiired in anmher il Erection. All 
ajTcncits noAC exploit injif the pos- 
sibilities of the stratospberc ajircc 
that sbnrt-wnvc transmitters arc 
the best means ot niatiilainitif^ 



Top, Lett, U»ing Telhtn^ Nijcin Liftht Which Makes Sound Vis- 
ible; QcJawwUiidiEi Receiver Which Fite Purac 
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OPUT.AK MECHANIC'S 




Topt Mitrdphotm finable German Cdurti to Record TeAtunDny of WitnesBcs on Phonograpb Diiks; Bottom^ 
Directional Antenna for Picking Up Radio Signals from the Cosmos 



contact with the earth. Still another series 
of discoveries Is likewise affecting" the tor^ 
tmies of radio. Marconi who first pound- 
ed out the dots and dashes of radio tcle|(- 
raphy, now is bent on learning how to 
transmit micro waves over long distances 
and has succeeded in picking up signals at 
a distance of 168 miles. Tims the curva- 
^ ture of the earth is no longer an insur- 
\ mountable obstacle in sending these micro 
\vaves, because Marconi has bent them 
around the curvature. The new nut-size 
*' radio tubes developed by the R.C.A. re- 
Y '* search laboratories have greatly simplified 



the problem of receiving micro waves. In 
MarcotiTs hands, they will become effec- 
tive tools^ and bring nearer I be time when 
micro -wave broadcast Ing will be a reality. 
For success is inevitable. 

What will such broadcasting mean? 

Firsts an enormous increase in the num- 
ber of radio channels. This increase has 
no limitations, for, as you halve the wave- 
length, you double the number of chan- 
nels! There are as many channels avail- 
able between five and ten meters as in all 
the wavelengths above and, by continually 
splitting up the wavelengths, you add more 
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As one expert remnrkst in ;i 
city of pcnple tile iVtk'nil ratHo 

cmnniissimi av^i.i^n a waveleiii^tU Ui 

ciLcIi u'ii 111 lilt fear tif imerlVreiice, 

Tills same expert lioldi^ Huit it will be 
|ios?in>le for every cTi i/eii lo c(|ntp Tiiiuselt 
utlli a wireless lelepfitjne set, ti> he car- 
rieit in fiTir-e or pocket, A pnr»f-size' re- 
ceiver y alrea'Iy on the market^ htil with 
the advent of miniature uilies for micro 
uaves, a receiver need be no larji^er tliaii 
the capacity of your vest pocket. In fact, 
there is alrcarly a vest-pocket micro-ivavc 
receiver, and it works. With such devcT- 
opmeuts it is easy to vision the day of 
radio telephone ci:>nvcrsalicms lietweeil 
private indivuliiais. each person heini? as- 
5i|Toed a wnvclen^jth and a "‘telephone 

niinilierA ^rarcotii says that in the niicro- 
wavc field, there is no static, *idiis presages 
a static-free era in radio eotumtmicat ion. 

'‘"If we can solve the problem ot making 
ultra-short wav^es lieud sufficiently to com- 
pete wltli long waves, we shall have 
reached the eve nf an era of vvireless com- 
mimical ion of hitherto undreamed of 
cheajJtvess,'’ he ailds. 

The transmission of power over radio 
heanis is a licld still wide open to investi- 
gation, and television is a srdiinx which 
has puhltc, as well as experimenters. 



Bfrlour, AppataituA Ua«il 
for PerEo-rmifi^ Opera- 

littn wiilh H I h’F r c- 
queclcy Current Inaleacl 
nf the fCtlifE 



Submaride PrepaHni^ to Descend with R^diO An-> 
nouncCirB Jar the First (JndcrBeaA Braadcaat 

puzzled. Here again, we must wait for 
more knowledge about short waves. While 
apparatus has been devlsctl to recciv’^c tel- 
evision images quite clearly, the develop- 
ment of this art is greatly hampered by the 
limited range nf the transmuiers. 

The National Broadcasting company 
has hecn conducting experiments In a lel- 
evisiou laboratory on top of Xew York's 
Hmpire State biiiMlng. From that emi- 
nence* engineers are attempting to widen 
their rnadins of liroadcasting, Marconi has 
already shown that he can sen<l micro 
waves heyoiid the horizon. An adaptation 
of such knowledge to television may be ex- 
pected to thaw television out of frozen 
seclusion, Xo nation i>r private concern 

(.Cuntihiicil tp p^ifc t^4A} 
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Operating the Radiotype, an Electric Typewriter wUb 
a Hadia Tranamittcr Altat;hcd tO It 

TYPED MESSAGE SENT BY RADIO 
AS FAST AS IT IS WRITTEN 

Instantaneous written crnnmmiications 
between business departments by “micro- 
wave*' radio can now be sent with the aid 
of an instrument known as a radiotype 
which transmits j^raphic messages as fast 
as they are typed. The sending can he 
done by radio nr wire and the equipment 
consists of an electric typewriter w\i\% a 
transmitter attached^ this being synchro- 
nized with a similar installation at the re- 
ceivfng point. When the transmitting ma- 
chine is operated, impulses are conveyed 
to the receiving apparatus and the writing 
is reproduced. Even such operations as 
back-spacing, tabulating and shifting for 
capitals are duplicated. The only antenna 
needed is an eight-foot aluminum rod 
mounted on the roof of the building from 
which transmitting is done and a similar 
rod on the roof of the receiving building. 
Messages sent on the radiotype are secret 
as a Kynchronized machine is needed to 
translate the clicks. It is expected the de- 
vice will be used for inter-oftice communi- 
cations in large industrial plants and it lias 
also been tested in connectio'n with the 
transmission of police messages. 



CHEMICAL MAY OFFER RELIEF 
TO HIGH BLOOD PRESSURE 

Ktdicf to high blood pressure may he of- 
lered by a cornpIiCHited new chemical, and 
another one lias been used successful!}' In 
stopping the growth of natural cancers in 
mk-e. Both substances were described at 
a recent meeti ng of the National A cademy 
ol Sc ie^rc^^jTSEeljbjod- pressure chemical 
is o litameddwRl ly from the blood of ani- 
ls but disiniegrates so rapidly that it 
been obtained only by drawing it from 
blood directly into an ice-cold solu- 
tioiu In animals it appears to he a de- 
pressor of pressure and it is considered 
possible that lack of it may cause high 
blood pressure tii humans, lint It has not 
been tested on humans as yet. According 
ttj Ur. Cy rus H. Fiske, of ILarvard medical 
■school, a modification of this chemical, 
taking place naturally in Idoud corpuscles, 
might be partly the cause of dilation pro- 
ducing the skin flush of fever, inflaimna- 
tion and over-heating. Ttie chemical test’- 
ed in cancer treatments of mice is extract- 
ed from rapidly growing body tissues am! 
it is associated wdth, bui diOTfrent from, the 
chemical substance wliich causes growth. 
When mice were operated on for cancer, 
tlie chemical usually stopped recurrence, 
and also prevented grafts of cancer from 
“taking** in a large percentage of cases* 

.•/ 1 0 

WRENCH FOR MANY NUT SIZES 
NEEDS NO ADJUSTMENT 

Requiring no adjustment, a new wrench 
fits eight sizes of hexagon nuts or bolts. 
1 ‘ 



^‘All'in-One'* Wrench Tighteni sr LoQsms the Differ- 
ent Sites of Nuts Shown on Botird 

It may be utilized to tighten or loosen 
many other sizes of hexagon and square 
-nuts by approximate lit. j^V 
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AIR LINE CARRIES 

DUCK FEATHERS 
^ AND OYSTERS 






j Fly mg fish are in>w a 

5 reality anti so ave flyhig 
J oysters, not to mention 
J flying flue It feathers. 
\ These three items aiul 
^ many others almost as 
Y nmisual are Usteti among 
^ the strange and variefl 
k'^^ems carretl iiy air miii! 
J and estirej^s over IhiijjiL 
\ Air Lin cs^ A cluc k farm 
S regularly ships feathers 
^ to pillow maiuifautiirers 
% hy plane, rainbow tront 
^ go hy air from Denver to 
^ New York anti oysters 
K ami bibstera lly from the 
Atlantic coast to Chicago 



StreaTnltncd Car with Comparlment Tri Tloor for Spatfe WhEtl; Ndec Sha: 
Sloped Windsfiicld and tSoglne Maunied at iht Rear 



ami are served for dinner the same day. 
Cut doners go frefjUently on live trans- 
^'^fu ts as do strawberry cuttings, vahvablc 
_ O tree seedlings and other nursery stock. A 
^ baby alligator also winged its way from 
^ Florida to Cliicago a few motiths ago, 

c /<; ^ 
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AIR-CELL ACCELERATOR Re6AL 
MAKES DRIVING EASIER 



Insulated against heat so that the mo- 
torist Y foot remains comfortalde on the 

warutest day, an 



f o p t tn^* ns Cl 




air-cell accelerator 
pedal makes driv- 
ing easier. The 
pedal has a pneu- 
matic cushion with 
an asbestos shield 
beneath. An auto- 
matic down ward 
pressure spring 
assttres highly sen- 
<di mi nates rattling 



sittve coSrilrol and 
against the accelerator liiitton when the 
foot is removed. The pedal is perfectly 
dat and lias no heel drop hazard. ^ 

Y i 



SPARE WHEEL HIDDEN IN DOOR 
OF STREAMLINED AUTO 



One type of streamlined car recently 
exhibited in England carries a spare wheel 
and tire in a hollow rear do{ir. Tlie spare 
is reached hy means of^a special circular 

L 



door on the outside of the regular rear V 
door. The engine is motmted at the rear.^^ 



hence it wa.s impracticable to place the 
spare there, and it it hati been placed on 
the side, it would have defeated the pur- 
pose of streamlining lo reduce air resist- 
ance. The windshield of this car is set at 
an angle of thirty-five degrees and all 
wheels are independently sprung. The bat- 
tery IS motiuted at the rear of the radiator, 
and baggage is carried in a compartment 
Ivchind the rear seat. _ 

e/i’/'d. 
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burner for furnacC’^j or ImiUr'i. (^hvtj, 
ture.of the burn- 



AUTOMATIC DRAFT SAVES FUEL 
FOE COAL FURNACE 

Fuel hills may be reduced considerably 
hv use of an automatical Iv controlled coal 

fea ^ 

^ 1- , S 

cr is the auto mal- 
ic ^h'ljrceil tlrafl,** 
which regulates 
the fire to give 
Liniform heat. 

Blower ami mo- 
tor are lui lanced 
to insure low op- 
era t i n g costs. 

Current c on- 
5 u 111 p t i 0 n is 
e f| u 1 V !i 1 e n t to 

that of a thirty-watt house lamp. Buck' 
wheal anthracite coal mav be used in fur- 




naces er|uipped with the^m^ne^. 1 ? 
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u POPULAR MECHANICS 

• How to Make Night Vie\^ of Lighted Tower 



sill e well iifttT sundown, Imt wlvile' 
ther,^‘ is still some iUni daylight on 
the btiildTiig, By ntakiiig repeated 
exposures each time with the 
<lark portions a trille darker Imi 
with the tower the same, one of 
the several prints may be expect- 
ed to give the proper balance, ^ 
shii^vitig the building as it appears ^ 






to the eye. When tlie lights ar<r"'. 



lint I timed on until after tlark, the '! 
proceSiire consists in niakiug two 
exposures on the same him, lak- \ 
ing care not to move the camera, 

The fjj’st is made while there is * 
good daylight, hut is shorter than f 
hir a dayliglit shot of ihc struc^ 
tore. After dark an exposure 15*^^ 
made for ilie lighted tower. Sev- 
eral attempts may lie necessary 
before a picture is obtained which 



Abov^, Pictuft df LEebtcd Tdwer Maile by Day-Nighl 
Phqtdgrarhy ; St Right, Ssmt View Made by OrdinaiTf 
Meana; NdtG Lack of Sh{ided Petsil 

Buildings with HmKlligdited lowers or 
nlhcr form of night illiituinatton can be 
p holographed exactly as they appear to 
the eye at night hy conihtiiing day and 
night photography^^ — ^rmiking part tif the 
picture in the daylight and the rest at 
night. Frcf|iicntly the unliglitcd portions 
of illuminated buildings appear in the pic- 
ture as black spaces although the eye can 
pee such parts of the real structure. The 
amateur can catch the softer, darker tones 
without overexposing the lighter sections 
by combining day and night exposures. If 
the tower lights are turned on while there 
is still some daylight, the task is easy. 
Place the camera on a steady tripod and 
work out the correct ex-posiire for the 
lighted lower, according to the strength 
of the floodlighting. Start the first expo- 



combines just enough daylight cxpjusure to' 
show the dark portions with just enough 
night exposure to show the tower correct- 
ly. Day-night photography also opens an 
interesting world of sunsets, moonlight 
artificially illuminated gardens. 



REFRIGERATOR 
GETS PLACE IN MUSEUM 

Writing a new' chapter in the history of 
inventions, the first practical electric re- 
frigerator has been placed in the Sniith- 
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soniati Institution, il^c United Suics tin- 
tionul museum. The machine is quaint 
looking:, com paretl it) the latest autnmaHc 
refrigerators, It was produced by Edmiiiifl 
J. Copeland, of Detroit, after four years of 
experimematton, during which he co li- 
st ructed fifteen TiiodeU* The relTigcrator 
was removed from active service in 1932 
after fourteen years of use* The invention 
marked the culmination of almost lOh 
years of effort to achieve automatic con- 
trol of refrigeration, following the first 
mechanical ico-produeing machine ivhich 
was invented by Jacob Perkins, of Eng- 



lamL His machine was patented i 



METAL IS HEATED 
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IN building AIRPLANESfr^ 
Some of ihfll 



Attaching tags to boxes, barrels and 
womleii shipping cases is made quick 
easy by using a lightweight automatic 
— stapler which is so 



\ 

3 



compact that it 
can he carried in 
the pocket when 
not in use. It is 
operated by strik- 
ing a plunger wdth 
the liaiid and ac- 
commodates a 
.strip of staples 
w'hich are fed one 
by one into the tag tacker, The plunger 
slide is lubricatcfi by oil wicks, fed from a 
single oil Clip, and all w'orkiiig parts arc 
inclosed ii> keep cijrt from re*'uajiing lhem» 

1 Ji cw 
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inettd which goes into an 
airplane has i/ecn froien and other parts 
have heen siihjecteil to tremendous heat. 
The thousands of aluminum alloy rivets 
going into one <i f tlie Boeing transports, 
for instance, are ruslietl from a l)StJ-degrec 
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Flaw Fkted with Tra.Eh CuJdc Which Turns under and 
Completely Covert Tall Planti 



heat-treating bath to the sub-freei:iilg tem- 
perature of dry-ice containers to retard 
ihe aging of the rivets until they are used. 
An anodic procc.ss protects durahimin and 
aluminum parts from corrosion, and heat 
treating is employed to increase the tensile 
strength of metal parts, such a process 

WOOD BOXES TAGGED QUICKLY 
WITH AUTOMATIC STAPLER 



TRASH GUIDE FOR PLOW USED 
TO FIGHT CORN BORER 



Any ordinary plu^v can he fitted quickly ^ 
with a trash guide devised recently by ^ 
government engineers for the particular 
Use of farmers who must plow under com 
fields and cover every stalk as a control-—^ 
measure against the corn borer. In prac- 
tice, the funncl-sliapcd guide can cover 
virtually anything from a heavy stand of 
sweet clover to hemp ten feet tall. The 
sifies are ]>i voted to brackets clamped to 
the plow with which it is used, 



ABRASIVE STONES IN OIL BATH 
MAKE HANDY SHARPENER 






For pulling an edge on a knife or other 
small implement, a compact sharpener of- 
fers three oil stones of varying roughness 
It consists of a small case containing 
three abrasive 
stones which re- 
volve through a 
hath of oil that en- 
livens and cleans 
them. The stones 
are so situated 
that each may he 

brought into use quickly^ according to the 
ty^^p^^f to t^^harpen^d^ 
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Gigantic Underground Forts Guard France 
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Tills niq^rnm ShowA the WotklnRs of Un^l erg round Fort ificit cons Nearing Completion an Extern rmntler 
of Prince; Thii l^efenslve System, One of the StrongMt Ever Quilt, Con^i^tt of Fortideii C?Senienta Giving; 
Eaeli Other Proteetton by Crosa^Pire, and Intcr-C on nested by Underj^ound GallcrLos S^fe from Bomhatil- 
iticnt; Living Quartetft, magaetnei. Stares, Power Stitiona and Control Posts Arc BuHed, Only the Cjsemites 
Above Ground, in Cimouddged Poillioni; Dotted Line in Map at Upper Left Showi Where Franco Is Plac* 
ing Thcgc Armed Caverni; One Feature 1» (he Air Lock Arrangement for Eecludlng Poiaon Gaa from the 
Fortiheitiors in Czeo of Attieh l Diagram Shows How the Defenders Enter at Secret GatcE After PialEng 
along a Sunken Road: Steel PartitJonn within the Fort Ehiblo the Cirriaon to Defend Themselves Even After 
an Enerti^ His Penetrated tq (he Underground Charnheri; More than S I OO’.OD'Q.ftOa Is Being Spent an These 
-* Defensive Works by the ^ench ’government, a Fact Regarded aa Proof of That NatTon's Facihe Attitude 
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Bomb and Gas-Proof Caverns Dot Frontier 












c^stKuiTi umm 

oa^^AiCH 



- r;i ' ' 



CA5UAATL 










AaiifKliftL 

uia- 






CAstmt. 



fA- •■:; 



Asmoutto 

AT &A5ta 



POST 



W 1 









-St 



Drawinj^ Gtvef Cutaway Vltw of Vast Undnrground FortificBtiani Bu(Jt in the S^aar Diitrict by the Fr^ch 
Govcf nriicnt : GalleKes Far beneath tht Surface Are Shown Leading to Strongly Armed Cnscnrata; Thrto 
Callexies Form a Vent able Labyrinth, with Here and There Movable Artnot^ Dooro and Interior Firing 
Chambers for Defending the Vartuua Sections Alter Penetration hy a Foe; All Cafemotesr Are Armed with 
the Most Modern Weapons; Upper Right, View of Magazine, Giving an Idea of How Carefully the Explo- 
sives Are Guarded against Bombardment; Froteetioo againil Shell Fire Is Provided by a Great Depth of 
Keinforced Concrete and Armor-Plate Turretas Near Each Fott Camps Have Been Constructed for Officers 
and Men of the Regular Army Who Would Occupy Them in Time of War; Reserve Troops, ConsiaiLuK of 
InhahitentB of Villages Near By, Are Trained with the Regulars for Manning the GLaut FortTcsscBi &o Well 
Have The^ Measures Been Work^ Out That Only a Few Hours Would Be Sufficient to Close thy frontier 
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Pyramid Rivals Skyscraper as 





1^ nuriii][nn WrEfIkL 

Drawing; Showing How tti« Grut Pyramid Would Appur if Reproduced in Centnl Park m New York in 
Front of a Background of Skyecrapcni, the Pride of Modern Architects 





How do the pyramids; of Ejjypt compare 
with the greatest structures of stone and 
steel erected hy modern man? This qucs- 
* tion was asked recently of builders and 
architects who constructed Rockefeller 
Center in New York and they decided tliat 
the Egi’ptian pyramid is a worthy rival of 
the most magniricertt modern structure, 
particularly when it is considered that the 
Egyptians may have employed rudimen- 
tary methods in constructing the pyramidsn 
In order to compare the labor involved in 
ancient an<! modern constrncuon, it is 
necessary to reduce both to terms of man- 
days, Herodotus, the Greek historian, slat- 
ed that the work of 100,000 men was re- 
’'quired for three months of each year for 
twenty years to build the Great V^yramid. 
.Assuming that each man worked daily for 
three months, this represents l80,0CKh0(H) 
luan-days of work. While once a irilie 
^ larger, this pyramid today is 451 feet high, 
each base line is 775 feet, the sloping sides 



are each SHb feet high and the cubical con- 
tents are estimated at H5, 000,000 cubic feet, 
one aulhortty estimating about 2,300,000 
separate blocks nf stone were required 
for its construction. Hosvevcr, some stones 
were of huge size. The area occupied by 
the Rockefeller Center group approxi- 
mates that of the Great Evramid, This 
group is 920 feet long, about 720 feet wide 
and the top of tlie pyramid would have 
extended above the forty-first story of the 
R.C..-Y Iniilding in this group. The time 
lo compicle the Rockefeller Center was 
estimaiccl at 10,000/100 man-days, com- 
pared with 180,000,000 man-days for the 
Great Pyramid. A solid stone reproduc- 
tion of the pyramid constructed in Cen- 
tral Park in New York would cost an 
estimated $156,00t),0n0, the architects de- 
cided, and would take 2,250,1X10 man-days, 
but a pyramid of the same size could be 
built by modern metbc>ds of steel and con- 
crete for about i?l5/KX),{)00 and W'ould re- 



t 

* 






t I 

^ f 













quire about 750,000 man-tlays. Because the 
Rockefeller Center group is of more cotn- 
plieated construction than the pyrami d, hyy 
* estimated that its construction 
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was estimaiea mat its construction re- 
quired four times the tnan-days needed 
\nu\t\ a modern pyramiil of solid stouerSi 
but the modern reproduction could be 
produced In about onc-eiglitielh of the 
fime used by the Egyptians, according to 
tile figures of Herodotus. 

C 

STEEL CURTAINS IN 



BEST FIRE PROTECTION 



iVoscem'um curtains made wholly of 
steel will provide the maximum pro 
tion from fire for the theater audience. 1 
tests by the Unit ed States Inireau of st an< 
ards, steel cTTfUTIns were found 
safety for thirty minutes, 



to ir 

wfhilc steel- 
framed asbestos curtains lasted half that 
time. ^ Since most auditoriums arc de- 
signed so that the audience may leave 
within five minutes, both types of curtains 
are regarded as offering a sufficient mar- 
gin of safety. ^ ^ ^ 
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Watercraft; Motcurcycle Mounted in Thia 
Manner Attains Rapid Pac« 



MOTORCYCLE FOR USE AS BOAT 
IS MOUNTED ON PONTOONS 



MAGNET HOLDS CASTING 
IN GRINDING MACHINE 



Castings are held in place without holts 
in a surface grinding machine which has 
a magnetic bed on which the work is 

placed. An electric 



Conversion of the motorcycle to uses 
on the w ater h accotiiplislied by mounting 
it on pontnous. The strange craft has been 
introduced in Europe. The motorcycle 
engine drives a small propeller, deveiop- 
ing considerable speed. 



CLEANER FOR CONVEYOR BELTS 



current magnet- 
i 2 cs the bed and 
holds the casting 
like ,T nail in a 
horseshoe magnet* 
The bed is aliout 
two feet long, a 
foot w'ide and six 
inches thick, and 
within it are a se- 
ries of electromag- 
nets which draw in 
a downward direc- 
tion from the surface. On the surface a 
gridlike arrangerncm of grooves is filled 
svith a soft iron wrhich extends to the mag- 
nets and magnetizes more quickly than 
^^teel. When the casting is in position^ a 
switch IS turned and it is held in place 
until grinding is completed. When the 
svvKijh is turned off, the bed demagnetizes 
at once and the casing 



WIPES AWAY THE DIRT C/7 



To wipe the carrying surface of con- 
veyor belts clean and dry, a simple multi- 
ple-blade cleaner is being used, particular- 
ly when wet or sticky materials are being 
handled. The cleaner, which requires no 
power^ consists of a series of self-alining, 
spring-steel wiper blades set diagonal to 
the belt travel. 

Each blade is piv- 
oted on an indi- 
vidual spring 
which presses it 
firmly against the 
surface* The over- 
lapping blades re- 
move all material 
clinging to the belt 

and tension screws allow pressure to be 
regulated according to the material 
moved. Blades are reversible and can 
rcplaceil without tools* 
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Above^ Kitchenware M«d« of Heavy tiuhher in Paaicl 
Shades; Such Articles At* Stiff and Firm, Ypl Bend 
iivithaut BreakinE^ and Do Kot Mar Sinks or Plahi^a; 
They Are Reaiitanf to Acid, Alka^ti, Fire attd Most 
StHitiai Shown It a Sink Rack, Pust Pan. Sink Szrap' 
ef, Soap Dish, Sink Strainer and Draietboard Mat 



Above, Electric Toaater 
with B lilngcd Top Which 
Lift* Up Whcti Lflvtr Is 
Pressed. Making It u 
to Clean as HniBhin}; off 
the Top of a Table 



Above* Uiiard Rail for the Bath- |p 
rooni Shelf Which Keeps Glasiea j|l 
and Bottln from BtJtnE Broketiii ^ 
Left, Electric Fan Heater with a * 
Fan Mounted behind the Heat- 
ing Klement; It Operates on Al- ^ 
ternating Current and Forces^ 
Warm Air into A Room at a Rato^ 
of Cubic Feet [jor Minute; - 

the Circuiar Housing Assures ^ 

Maxiimim Output ot Forced^ . 

Heated Air; It Can Be Obtained 
in Two Colors and Weiehs Only 
a Little Over Five Founds, HEdce 
la EasUy Portable ; Below. Table 
Tray Which Saves Time and La- 
bor for the Busy Hnates*; the 
Tray Is Filled in the Kitchen 
and Carried to the Uining Room 
Where the L^s AutomaticolJy 

Drop When It Is y 
Lowered^ Tranvfsi 
forming It into a \ 
Table Cntivettient 
for Easy Service 
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Above. Auiomaiic Serving 
Fork with Shdiiiff EjKtor 
OpcratEd by Finger to Push 
Food from Pratij;!^; 

Vaciiiltn Clcamir Steered by 
TwhtiMg Handle'^ the PlstDl 
Grip Operates or» a Swivel 
and Turns the Hiiad of the 
Clesncr; It Can also Be 
Loelted to Form a BigEd 
Kandlfl 



Above, SaEt and Pepper Shak- 
er s Shaped Ljkc Cberries; 
Below. Wrinptr with Alumi- 
num Canting Which Serves as 
Mechanical Hand to Feed 
Clorbvs Into RcilJejrs 



Abuve^ Balloon Castcri Made of Sponge Rubber 
Protect Floors ond Stop Vibration in Radio Seta 
and Other Furniture; Bc1ow+ Stair '-Carpe t. Gdp 
Molded Comer Stop 
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PHOTO ALBUM 

KEEPS PICTURES IN 



Portfolio Picture Album Like q Cird Itidex, Which 
Holds Many PhologrqpHs in Perfect Order 

Desifjned like a i>ortfoHo in \vliich the 
picture are }) laced like cards in an iiulex 
poster, a photograph alhum offers not 
only compactness but sp«Tce for many pic- 
tures so arranged that they are always in 
order. By mi tuber ing or classifying pbm 
tograplis in this aUnniL it is always a siin- 
pie mailer to select any desired print with- 
out a search through several pictures, 



in one pot will tend to make the 
sand damp and defeat the purpose of the 
experiment. The container should he tall 
enough so tliat the hiooins do not reach 
the rim and can be coverefl completely 
Witli samL Continue a<lf|ing sand until 
the dowers are buried, and he sure the 
sand enters the bloom well hut does not 
injure its natural sliape^ Label the pot 
with the names of the llowcrs and the 
date* place it in a dr}* room and leave it 
undisturbed for a month at least* some 
flowers requiring live or six weeks for 
drying. To make sure it is time for un- 
veiling. dig the sand carefully away from 
one or two specimens. If the flowers are 
dry, invert the container and carefully 
pour out the saiitb being sure to remove 
grains adhering to the flricd Mooins^ which 
arc very fragile after {Irving, Vour reward 
will be flowers whicli retain their fresh- 
ness, coloring and shape for months if 
protected from dampness, suti, wind and 
dii.st. Flowers which drop their petals eas- 
ily do not produce good results* Delicate 
tints should also he avouied. Among flow- 
ers which respond to sand drying are 
dahlias of the smaller type, zilnnlas, mari- 
golds, transvaal daisies and even the low ly 



MIRROR WITH LIGHT 
HAS VACUUM CUP BRACKET 




i A Ti’c' Adcquate illumination for shaving !s\ 

LJ _LJ b LL Xii "'dll 1" 1 

pro\ icled by r combined mirror and light 
an be preserved for * which is attached to the wall by means olW 
11 their natural beamy ^ a l)racket with a vacuum cup. A center 
by treating them with, ^ack in the v'acuum cup contains a sealing^ 
a at the Missouri bo- ^l1uld for perfect adhesion to glass or w allb^ 
E found. \V Irnirifhc^^ ni :i i ^ Tlii^t^dit coiin^iiratcs Jllu- 
H-iuU.<* hut «f ^iy dry. ' /ff ^ ^ ^ 



Hflridy Mirror Hai SrpiaU Electric Lamp to Providfc..^ 
llluminBtiDn for Sbavinp; -n.*. 
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RICE IS GRADED BV 
ELECTRIC EYE/i a ' 



One of the latest applications 
of the electric eye, or photo-elec- 
tric cell, is in the grading of rice. 
Wit h the aid of this eye, the 

clialk'iness of kernels can be deter- 
mined anti it has been found pos- 
sible to classify brown rice into 
fifty diffe rent o-paclty groups. 
This makes it possible to stantl- 
ardize grading at different inspec- 
tion points without relying on the 
human factor and the possibility 
of ilvlfcrimt^Titerpretations. __ 



let-tvoia 



HAS THKRMOS^USES 



HO COUNKIICjH 

TO telephoml 

off tQylPMEUT 



tffl f Q'^lRfltNt DTHE-R THAH ST^iHOAPTi 
ttLiPiH- jNE ^S NECLESARV TO QfiOADCAS' 



TEitPHONE. tXCHAHliL 
IN NLW yORK 



TEk£PHOrlE E^tHAM&rl 
SAH rPANQiCQpCAL i 

DiagraTn Shows A mn foment for Two-Way Convenatiatt oti Pul^ 
Itc-Address Scale by Means oE Telep^hone PieJe-tTp 



connections are made to his tdephone. 
Several groups in the same city or hi matiy- 
cittes may he ailclressed at the samo time* 
The unit is smalh simply operated and 
portable, using alternating or direct cur^ 
rent. The system enables an executive to 
iiroadcast personal messages to his field 
staff, branch offices, dealers or agents any 
time to any place where a telephone is 
found, at the cost of a long-distance calh 
plus the cost of operating the private 
broadcasting system, ’ivdiich is small, 



GAUGE SHOWS WATER LEVEL ^ 
, « 3 IN AUTO BATTERY * . , - 

Installed in a few minutes on the instru- 
ment panel nf any amomobtle or truck, a a 
water gauge for 

car battery • 

s h 0 w s w !i e n the 

battery solution * 

gets low and thus jKr v-®'** 

indicates the prop- H, 

er time for adding ■jv^ 7 ,a /JfB 
water* After the 

dial is mounted on ^ ^ 

the dash, it is only 

necessary to attach one wire tri the gauge * 
and the other to the middle hatterv c^l. | 



TWO-WAV SPEAKER^S SYSTI 
USED WITH TELEPHONE 



A Uf lienees may talk hack to a speaker 
thousands of miles away hy means of a 
two-way address system designed lor use 
with the telephone. The speaker simple 
talks into his telephone, a piek-up carry- 
ing his words to a loud speaker* When 
tile audience asks or answers riuestions, 
the speaker hears each voice in the tele- 
phone receiver* No equipment is carried 
hy the person making tlic^ddre^fi and uo 
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^Plane Lands without Wheels or Pontoons 



nme 



O Amphfljiflti Air Liner Whkli C*n Milre Eracrdcniry Lading witlidut Wbenia nr Pontnoni; the Under Side 
^ Act* B3 a Hunner When the Surt^e Tawebes the Crnund ae Water 

t-' Ntulicr wheels nor poiitqmis are nceik'd i»' mail because niiatiy trained elephants nev'- 
Igr emerj^eiicy laud hi by an amphibian became really imlhXereut to the noise 
^ air lin er desired for Pau-Artigriean Air- 
way^'l^he under side of the craft is so W 
slnmed that it wilt act as a runner when ^ 
the liner touches the ground or water. It p 
i/ intended to carry eight passengers and 
'^vvo pilots at a speed of 180 nr^es jeLbour, ^ 



Bumper guards*’ 
which prevent' 
over and ninle^, 
contact hetwee^ 
f differ- 



OISE OF AIRPLANES FR 
a A AFRICAN ELEPHA^ 

Afri 



i I If iH i bu^pQrs of differ-^^ 

* <eiK mSlc^^iftocno- 
hiles* are !i e i n 
produced with re-^^ 
Sectors set in ruk^^ 
W^jM her* The reflectors^ 

'“"“’VII® supplied inX 

two colors* r e d ^ 
and green* to wam ,^ 
night drivers* They are mounted in a ruhr ^ 
Ijer patl which serves as a shock aiisorberVN 
to prevent breakage as well as to protect 
the bumper guariL The shock absorber 
black, while the guard is finished in chro-^c^ 
The entire device is easilv mountedi ^ 



* ^ nTld elephants in Africa have been ifu- 
noyed so iniich by the noise of mail planes 

1 passing overhead that they have changed 

2 their habits completely, and have sought 
e new feeding grounds to the north and 
? south of their former ranges* This in turn 
y has lirought some of them into contact 
y with cultivated areas where they have 
^ done damage. In recent years the herds 
fT have become more restless and iiivestiga- 
i *tors attribute this to the noise of the 

phanes which frightens the beasts. It is be- 
i lieved unlikely that the wild elephants 
JCever \m 1I become accu^omed to the air 
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CITRIC ACID TAK)^' 
DIRECTLY FROHt 
' LEMON JUICE 

D ircct e X I r a c t i n n 
citric acid from lemon , 
[juice promises to revolu- , 
[tioni;'ethe industry wIiIcIik;^ 
Lhas tiecn obtaiadnj^ the^ 
“acid thrnn^li the inter- _ 
^mediary of citrate uf Hmc. ’ 
M>e\"elo[iment of the new ^ 
^process is dcsi failed to 
t meet the f^rmvitig eompc- ' 
tition of citric acid pro- ^ 
^«biced as a result of a spe-^v.' 
icial process of fermenta- 
^tiuiL Tile direct exirac- 
JTTcm method was evolved 
fill Ital}% which enjoyed a 
[ monopoly on the acitHic- ^ 
fore the ferment at io]t^, 
[irocess was intmduce^L r 



ELECTRICAL SAW 
PLUGS IN WALL 
OUTLET 

Adaptable to many pur- 
poses in the home or 
shop^ a small electric saw 
has hcen prodneed in 
France. The saw may be 
pki^j^ed into an^’ socket. 

It consists of a metal 
frame or box, sixteen 
inches loiiji^ by ten inches wide and six 
inches liigh^ weifrhin^ ahnut seventeen 
pounds. From the top of the frame pro- 
irinlcs the small circular saw, which is 



O^Jfgcn BrcJiMng Apparatug for R« 9 f:uing Pri>wniti[f Perscna ; ’ 
E.a5c of Movement Arc Not HaI^pc^f^d bj^ Its Use 



OXYGEN MASK HELPS RESCUER 
SAVE DROWNING PERSON 



Successful tests have licen comlucted 
recently with an oxygen breathing appa- 
ratus whiclii can be u?.ed muler water to 
recover the bodies of ilrowning persons* 
In appearance, it resembles a gas mask 
and with its aid the diver can remain un- 
der twenty or thirty feet of water for a 
mncli longer time. Visilnlily and case of 
movement arc not hampered by the mask 
and this fact makes it cfheient for rescue 
work whexe even secomls count! ff 



CTopulaH Mechanics Magazine floM not 
puldish the name of the maker of, or cleaK 
er ill, any device descrtheil in its pag^,,Jtut 
this information is kept onJjJii-BTTrtw lie 
furnished by onr BrjjeatTof In formal ion 
Upon re^juesi accqzfipaificd by oostage. 



Kandy Saw Plugs imo Socket Like Any Electrical A[i- 
ptiance; Iti Speed Ih Adjustable 



driven hy a belt and pulley with jiroper 
reduction for thc^jgkL cutting spfted* 
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Shnwinx the Shtp’* 
Rat Guard iti Open 
Position 
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cl net ion plane am! asking whether they £> 
would purchase such a ship If it is made -J'. 
available In the near future. The result of' 
this survey wiJl be given to the American 
aircraft indnsiry. According to Director* 
Vidalf the pr/iposod plane would be a^ 
small, low-wing monoplane, carrying two^ 
passengers, constructed of a new steel al-^ 
toy, fitted with an eiglit -cylinder, smalls t 
bore engine riLabont 4,000 revolutions per 2 
minute and etpupped with a geared pro-^ 
pcller. An Gntstaiidlng feature would he J 
the landing !i|>eed of abntit twenty-five^ 
miles per houfj^.accompllshed by means 
“^air brakes*' iivthe form of (laps* The c ost 
of operating and maintaining a plane ofv 
this type woiikl be less than timi of an*^” 
average-priced automobile and ‘‘supetsJJ. 
man" qualifications would not he neces-|^ 
sary to fly tht'^ship. Its top speed tvould 
he less than ItK) miles per hour. 

e/f i'i 

CIRCULAl 



.r-saJw 'tooth swager 

MAKES BLADE CUT BETTER 



Circular saws cut heller if there is, 
enough clearance in the cut to ave^id fric- 
tion and heating of the Idades. This 



can^ 



he accomplished quickly with an auto- 






Easy to phice in position or remove, a 
rat guard has been producecl for ]n^^talla■ 



matic saw swager which eliminates setting 
the teeth. In the swaging process, each ^ 
tooth is given a umforiu shape, with the 



- f. 



tion on ship hawsers while the vessel Js in * ^edj^es extending beyond the plane of the 
port* This device does not endanger the saw^ itself. Since the outside edges of each 
lives of seamen while it is being secured to tooth do tbe cutting, tins eliminates hind- 

thc mooring lines, since it Is dropped from ing an<i wobbling, Tlie swaging is pro- 



t 

i 



> 



the ship’s side and locked Into place at the 
'end of a rope lanyard. A pull on the . 

line removes the guard. Protecting ships ^ 
against rats is regarded as one of the 
means of preventing the spread of disease 
from one couiitn" to another. 



duced by compression, and a hammer 



V1 



PLAN FOR LOW-PRICED PLANES 
r?/ TO AID PRIVATE FLYING 

J V 

As a means of developing private flylng_^' 
jn the United States, E ugene L, Vidal, dl- ^ 
rector of a erona ulLcs o ( djie tlepa mii^'nt oT^^ 
’ crT^Tt)l?ree, h.'rs*‘.lnLrne^fcd a^ |#i:uTv’(riT TTTe 





h.'fs*‘.lndn*eliecr a^ ifiaiv 
minimuni production of 10, Odd small air- 
planes. The cost of each plane to its pui^^; 

chaser would he $700 or less, ‘Hie depart- - Saw Swa^^ and, in insm, Sw^aed Teeth, 

mt'nt has sent out inquiries to nc3.T\\*<^^ « 

.M.fXK) persons identified with stviatinn. spring can he adjusted to deliver a light ory 



staling the specifications of a vohinie pro- heavy itnifortll blow to each toMh. 
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SIXTEEN-TUBE Receiver 

Covers Five Wave Bands . 




^UNTNG from 9 to 2,000 uR’ttTs. this 
^ all-wav^e receiver cov'ers practicalty 
every type of broadcast now on the air. 
The complete self-contaiiied chassis and 
dynamic speaker are available am! can be 
easily insttalled in your own console cab- 
inet, if you happen lo have one of stand- 
ard size, Tt employs 29 timed circuits, ten 
of which arc in cascade. This means that 
the sifjnal has to flow consecu- 
tively til rough ten timed circuits , 

before it is admitted to the audio f 

amplifter. New tubes, good lone, 
high sensitivity and an ad- " ^ I 

jnstah Ic background-noise ' ' 

suppressor arc features of 
this set Tlie Midwest com- J 



bination dial and automatic hand selector, 
shown at left, greatly siinpHlies Liming. A 
spot of light indicates the hand being 
tuned : this moves over the difTcreni bands 
as tbe tow'er knob is roiateth The five scale 
divisions are indicated by the leitcrs E, A, 
L, M, and IE The E band tunes from 850 
to meters for the long waves com- 

monly useil in Europe^ Band A covers 
American hroadcasts from 200 to 565 me- 
ters ; L tiine^i from 75 to 200 meters for 
police, amateur, television and commercial 
airplanes. The fourth hand, indicated by 
the Iclter M, covers the range from 25 to 
75 meters; this band is reserved for ama- 
teurs, coimnercial airplanes and world- 
wide sbort-wavc stations, H is used for 
amateur and commercial phones. 








D ECENT tube developments have made 
^ ^ possible the construction of this prac- 
tical low-cost amplifier. Built and tested 
in I’opolar Mechanics radio laboratory, it 
IS entirely self-contained and operates cli- 
recily from the ordinary 110- volt ax. sup- 
ply line. Although simple in desiK^n, it is 
highly efficient and has ample power for 
use in scliool auditoriums, public address 
work and community dances. All parts 
arc standard and no special knowledge of 
radio is necessary to assemble it* 

The input is arranged so that a double- 
button microplione and citlicr a phono- 
grapli pick-up or radio tuay 1>e used at 
the same time, each having a separate vol- 
ume-level control, so that a musical back- 
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Low Cost 



grotmcl triay ]jc List'd fnr 
ELivimutiCL'ments if desired. 

Tins is dune hy me:tns of 
tU'CK dual va rial de- resistor 
units, used as faders aiul 
so arranged tluil tlie ad- 
justing of one dues lioi 
change the xoluiuc lex'cl 
of the other. Ahitut 15 

xvEUls rif atulifi imiver. 
with t>Tily 2'>ft disior- 
tioji, is developed and the 
tone range is as good as that obtained 
from the amplihers that are used in most 
of the modern broadcasting stations. 



Two plywood baseboards. hy 12 by IR 
in., arc used to mount the various parts o( 
the amplifier and power unit* These bay- 
ou ts are given in simplifiod form in Figs. 
1 and 2* All wiring is clearly shoxvu in 
these breadboard layouts and the instru- 
ments, mounted on the metal front panel, 
arc also shown connected in the circuit. In 
the original model, shown in the photos, 
the front panel consists of a sheet of satin- 
liiiislied eraydo metal, hy 18 by 24 in. 
Aluminum or plywood may he used for 
this panel if desired. Alihongh the panel 
appears against hotli of the instrument 
hoards, these boards are actually mounted 
in the rack almut 2 m. back from the panel 
to facilitate bringing up the leads to the 
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instrumefitii at the front* The hiiidiii^ 
posts are arrang;cd on strips of bakelitc^ 
supported in, above the bases by 
means of metal bushings at each end- A 
photo of the completed power unit is 
shown above Fig* 2 and the amplifier, de- 
tailed in Fig. 1, appears above the sche- 
matic diagram. A complete material list 
may be obtained* without 
charge, upon application. 

The interstage trans- 
former in Fig* 1, and power 
transformer in Fig* 2, are 
provided with colored leads 
for easy identification. All 
other wiring is done with 
No. 16 rubber-covered flex- 
ible stranded wire. It will 
be noted tltat ail of the fila- 
ment leads are twisted. 

The grounded post, marked 



X on the input transformer, is connected 
directly to negative B, which is the exter- 
nally grounded post on the terminal strip. 
All other leads indicated as grounded are 
l>r ought to the transformer post marked 
X, which is used as a common ground* or 
connected to leads running to this com- 
mon ground when it is not convenient to 
run a separate lead. 

The instrument rack is made of wood 
and covered with perforated steel sheet 
which is available in a cane pattern, The 
rack is 18 in. wide, 24 in* high and 18 in. 
deep* Four corner posts, lyS in* square 
and 24 in. long, are required* The base is 
1 by 18 by 18 in* with IJ-^-in* cutouts at 
each corner to take the upright posts. Ttse 
top rails and the side braces, upon which 
the baseboards rest, are I by IFS in. These 
details are all clearly shown in the rear- 
view photo on page 262. A large blueprint 
of all diagrams, including a detailed sketch 

of the rack, is avail- 
able, Those who wish 
it should specify blue- 
print No. 194. 

The power-supply 
unit employs the new 
SZ3 rectifier tube* Bias 
for the 2 A3 power 
tubes, that are largely 
responsible for the effi- 
ciency of this ampli- 
fier, J3 obtained by 

CComtiDucd tQ page 120 A) 





JXjL4L^ 



Above, Spring Ctcthc4i>in Hol^ Flexible 
Hook-Up Wire in Kandy Pisition for 
Tinning and Soldering ; B^ow, IDO' 
jllU Ft?;; TCrfnyjp* "pjpWinK l^nd<n»er 
far Super CtrcuilLd Has Pval bbi^ld; 
Riffht, Itolantitc Stand-QEF InXui^LQr; 
Meui Fwr^rTvcnt'T:rir^ 

When Mounting 



PAfJEJ, 



SnACHET 



SUDT 



rtNJft 

SWITCH 



PAMEL 



Above, an Ordinary Knife Switch Mounted 
a» a Sub^iititate for an Expensive _ Heavy- 
Duty Panel Switch t Below, Small Disl Used 
Instead of Knob an Vernier Dial Aidt in 
Close Toning Short- Wave Receivers 



TtLEPHOrWl BATTEHy 

* TRAH 5 MiTT£R switch 



CLIP TO (3 
or OETEcrop 
TUBE— I-T 



CLIP TO NiOATIVL 
f lUJwtMT or DtTECTOH ■njet 



OLP 

AUDIO ' 
TRANSFOP 
ME« - — : 



HEAD- 

PHOait 



TO 

CtTEOOB. 

oaio— ^ 

HEGATIVE 

filamemt 



Above, Home Broadcaater Hook- 
Ups; Keep Volume Control on 
Receiver Low and Extend Phone 
Leads to Adjoining Room 



Lower Photos Show How Receiver Designer 
Makes Old Tubes Stand Up When Laying 
Out Base^ lor Tube Height and Location 
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* M. ,-V^ 

mecha^Tcs J 
. ' ) >bv^ 

the priinury circuit of the power trans- 
former is controlled by an Indicating-type 
push switch on the front panel, or opera- ^ 
tor's desk. The red jeweled light in this i 
switch is on when the button is pushed to 
energize the primary, A standard H and 
H automatic door switch is mountctl-dn 
the instrument frame at the rear jh su^h a 
manner that when the door to the pqw^ 
compartment is openedp the atrtomaiic 
switch opens the primary of the trans- 
former regardless of whether the St^rtijiig 
switch is on or not. 






"1 , 



Transformer Is Continuously Variable 



Triple-Grid Tube ShowtnK the Sev^-Prung Amtiec- 
ment ta Provide EKtcmal CormecrtiQiig for Eqch Grid 

Receiver Tube Has Seven Prongs 

A triple-grid power amplifier tube, known 
as ihe type 59^ has been recently intro- 
duced for use in the output stage of a,c* 
operated receivers, A 7-contact socket is 
required. It is a iieater-type with a very 
low hum level and has twice the gain of a 
type-245 tube, which greatly increases the 
audio output of the new receivers. 



To compensate for line-v oUage changes^ 
the usual method is to use rheostats or 
tapped transformers, These both have 
disadvantages; a rheostat regulates volt- 
age downward only and introduces power 
loss* while the tapped transformer does 
not give smooth adjustable voltage con- 
trol This transtoniier solves the problem 
by means of a spe- 
cial cor« wound 
with a single layer 
of wire over which 
a brush contact 
slides as the dial is 
rotated. A, C. volt- 
age control with 






Automatic Door Switch for Power 
Compartments 

This simple safety-first device, conimon- 
]y used in commercial stations, may be 
easily adapted to any amateur apparatus 
or pn Id ic-ad dress system where high volt- 
ages are employed. It will he noted that 




Power CompATLiiient Door OpetAtis Safety Switch 



the smoothness of 

a rheostat, from 0 to 130 volts^ is thus 
made practical. The dial is calibrated in 
S-voIt steps, 

Auto-Receiver Installation Troubles 

Roof antenna should be kept at least 3 
in, from all metal body parts. This also 
applies to the dome light and Its wiring* 
which should be shielded and the shield- 
ing well grounded. Suppressors usually 
eliminate most of the ignition noises; 
however, in some cases it is necessary to 
shift the lead-in wire, speaker and battery 
cables. Also try grounding the hood by 
winding hare wire around the wnven-hraid 
lacing which is used to prevent the hood 
from contacting the metal under the braid. 



4[Blucpriuts covering radio construction 
articles in past issues can l>e obtained for 
2S cents each; when material lists arc not 
included in the articles, these are available 
without charge on receipt of postage. 
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STOLE MY 
GAL” 



US1 BL CARtruLLY 



Make your own^ 

HOME MOViyjJlES 

fSm^ r 



T ETTEKS thftt come 
^ floating: the title pa^e 

and seemingly arrange tliemselves 
into words, is one of the novel effects 
that yon can produce when m? 
hcmie^movie titles. Other uim&ual treat- 
ments are site use of small-hgured wall- 
paper backgrounds, the arrangement of 
pictures and decorative borders cut from 
magazine pages and the illn^hion of a real 
Stage with the movable curtain hearing 
the title. Using positive film for titles 
makes the cost comparatively small. 
With positive lihn the image comes re- 
verse, that is,^ the film is not processed 
and reversed, but yon get a negative, the 
same as with any film, — a white liack- 
ground becomes black and vice versa. 
Using printed letters cut from maga- 
zines is much easier anti quicker than 
lettering the titles, especially for those 
not accustom ed to this work. The same 
applies to the use of decorative borders 
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Gently Blousing 
Att'ay the Letters 
While the Title Is 
Being Shot 



TRIPOD SCRE^V 



CAMEfl.h 



> SHLIF 

j BRACKtrS 












WEJ&HT 






4 ^ 






r \ 

'title C.ARD 



hi 



r:i 



a\ 



then 



pi 






23 



to 



![; $im]!j[e SetHfi for 

^ Lo leering the 
pJ Title Behind a 
Min tat w re Stage 



LAMP 



CAMERA 



CARD 



LAMP- 



and pictures. Fnr ihe wliiic ImckgromuU ^ 
dull-finislicd paper is prefcralile to glossy 
paper, as the light reflection will be more 
even. Also, it has been the experience of 
the writer tn keep the white backgrouiKl 
rather snialh say about 5 by 7 in, in si^e. 



is pasted oil a 12 hy 14- in. piece of 
paper and a 7 l>y 9-iiip Tvorilcr 
drawn around the white title piece, 
distance the average camera shniikl 
aeed from lire title card is from 22 
in. A good method of taking title 
shots is to mount the camera on a suit- 
able holder, pointing the camera direct- 
y down toward the title card, which 
is laid on the talde below, as shown in 
one of the ilUistraiions, Another detail 
shows how two lamps are arranged for 
gootl distribution of light. Simple, in- 
expensive lights for this purpose can be 
made from parts obtaiiialde at the dime 
store, namely, a Hat tin pan, a socket, a 
pivoted fitting that screws onto the 
socket cap, a brass sleeve that screws 
onto the fitting, a length tif 
lainpcord and a plug. The 
assembled lights are then 
mounted on sultalde hold- 
ers. The 64- volt photo- 
flood lamps will furnish 
plenty of illuniination. 

When the title card is 
laid in a horizontal posi- 
tion, there is no need for 
pasting the letters down. 
This has the advantage in 
that the same title page 
will serve repeatedly for ditterent titlea. 
If you do paste the letters down, use rub- 
ber cement, which makes it easy to remove 
the letters any time. When exposing^ 
make sure that there will he siiflicieiit time 
to permit reading the title,— about three 
minutes per word is about right. 

For the trick of making the title words 
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float imo llit^ picture' tljc procedure' i*i as 
follows. After the rtU-mil k'tUTs Iiavc 
hc€ii liiflj lint pasti'fC nn tiie title rnrd, 
start tile camera, allow sufficient exposure 
for reading, and then very gently IjIow the 
letters away. With a little practice and 
with the help of a soda straw to direct the 
air current on small spots you will soon 
become adept at removing the title letter 
by letter, which is, of course, preferable 
to blowing them all oET the card siniiiltane- 
onsly. Start with the letter at the upper 
left and go over the first line tow'ard the 
right and then continue with the second 
line the same way. After the words have 
all disappeared, slop the camera. The de- 
veloped film is cut out and reversed, from 
top to bottom, after which it is cemented 
hack in place. When projected on the 
screen, the letters will conic into the card 
one by one until the complete title is 
formed. Another stunt is to paint a min- 
iature stage on a piece of cardboard, cut- 
ting out the center portion to expose the 
title card, which in this case is a small 
curtain behind the cut-otit section of thu 
stage piece. For this type of title card, the 
stage piece is set up vertically and the 
camera placed in front of it. An easy 
method of raising and lowering the cur- 
tain is shown in one of the drawings. Fall- 
ing snow or rain can also be shown on 
title cards by placing a perforated reser- 
voir above and just in front of the title 
card held vertically. Besides these sug- 
gestions there are numerous other ideas 
that will produce unusual effects, depend- 
ing on your own resourcefulness. One of 
the simplest title cards having a mottled 
background is made by pasting suitable 
wallpaper on cardboard and then placing 
tlie letters on this background. 

Where it is necessary to get the film 



nut in as little time as possible, and fancy 
titles are not desired, typewrite the titles 
on a long strip of paper, allowing sufli- 
cient space between each one, and mount 
the strip on rollers, which arc then at- 
tached to a small frame. After each title 
has been shot the rollers are turned to 
bring the next one in position. 



Tool Slices Soap and Vegetables 

Here Is a homemade tool with which 
you can quickly slice soap or vegetables. 
A small rod is pointed at one end and is 
threaded almost its entire lenglli. A strip 
of sheet metal is then folded over at one 
end and is drilled to screw omo the rod. 
A more permanent job will be had by sol- 
dering a nut on the end of the metal strip 
to screw on the rod, .After sharpening one 
edge of the strip, fasten a handle to the 



and Vegetables Sliced with TqqI Impravi^ied from 
Iron Rod and a Strip of Sheet Metal 



other end and the tool is ready for use. 
Insert it through the cake of soap and 
turn the metal Strip as shown* — G. E* Hen- 
drickson, Argyle, Wis, 
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StrilcinE $i<lD with Wo-c^d Mallet Quickly Bs- 

nicvcfl Bung withCKtit Getting Splimera limide 



Barrel Bung Removed by Pounding 
on Side Staves 

To easily remove the btmg from a bar- 
rel, simply strike tlic slaves around the 
hting Several sharp blows witli a wooden 
mallet. The hung is usually laperetl slight- 
ly ami this action will cause it to lonseii 
in SI am ly. This mellK>il is much 1 letter than 
using a chisel or auger, which usually re- 
sults in shavings or splinters falling inside 
the barrel. — G. L). Melson, Argyle, Wjs. 



Verm in -Pro of Poultry Feeder 

One nf the most cssciuial requirements 
of poultry feeders is that they he vermin 

proof and be so 
arratiged that the 
fowls cannot climb 
Imo them. A Wis- 
consin pnuitryinan 
made his own feed- 
ers from cake pans 
and funnels^ w hich 
he mounted on 
wood stakes as 
shown* The pans 
were of the type 
having a hollow 
spout projecting 
ujnvard from the 
center* When the 
pans and funnels 
were monnted. the 
stakes were driven 



into the ground to elevate the pans a fetv 
inches tn order to prevent mice from get- 
ting at the conlems. The funnels prevent 
fowls from getting into the pans, and also 
shield the feed from chalT and litter. 



Transparent Lacquer on Wrist -Watch 
Band Prevents Stains 

Stains on the arm caused by a metal 
wnst-wateb hand or strap can he elimi- 
nated hy applying a coal of clear lacquer 
or tinger-nail polish to the inner surface of 
the hand. The surface to Vie lacquered 
should, of course, he clean and dry. Also^ 
as the coating will wear off, it should be 
applied at intervals. 



Moisture-Proof Containers for Cement 

!Mcjisturc-proof containers in which to 
keep cement so that it will not harden ran 
he had by slightly altering the heads of 
steel oil drums, 

W i t h a sharp 
hacksaw, cut the 
crimped edge as 
shoA\n in the cir- 
cular detail and 
tlien drive mit the 
lower piece wlucli 
has been sawed 
loose. The head 
can noxv he lifted, 
and, when r e- 
placed, will effec- 
tively protect the 
contents of the 
drum, A weight ]>!aced on the drum will 
prevent any tendency of the head to raise 
up*^ — ‘G* P. MiUk% Brownsville, Ore, 



Grease Spots Removed from Clothing 
without Leaving Rings 

Grease spots on paper or cloth may he 
removed with a mixture made hy rubbing 
calcined magnesia into a paste with hen- 
Kine. The hcTiiiinc dissolves the grease and 
the magnesia ahsorhs it. If the spots arc 
[>ld, it may he necessary to apply the prep- 
aration several times. The paste is rubbed 
into the spot with the fingers, away from 
lire, as henaine is highly hiflammahle. The 
mixture can he preserved In a wide- 
mouthed bottle, kept tightly corked. 
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How to Electrify Your Old Oil-Burning Lamp 





Converted into a canibinaticm oil and 
electric lamp, so that it can he used in cither 
capacity at any time, this lamp is of special 
convenience in comtmmities where the eke- 
tric-hgluing: supply is not always depend- 
able. To change from electric to oil, merely 
ntiscreu' the lamp and light the wiek. The 
type of lamp needed is one that has a hol- 
low center extending from the hase to the 
top, and uses a cylindrical wick. In order 
to make the conversion to an electric lamp, 
get a H-in, standard socket cap, a ^-in. 
pipe nipple, and a candlestick-type socket^ 
a toggle s^vitcli, a lampconl and plug. Ven- 
tilating holes are lirst drilled in the cap aft- 
er which it is screwed to the tube, and this 
in turn is soldered securely to tlie socket as 
indicated. 'I'he lantpcord is then run through 
the cap and tube, and connection is nixide 
to the socket, after which the assembly is 
slipped inside the hollow center of the 
lamp, and the cap is soldered in the neck nf 
the base. Next, drill a hede for the switch 
and install it. One of the lampcord wires is 
cut in two, inside of the base, and the ends 

tlui-s fornicd arc connected to the swilrh, 
A hole is also <] rilled in the base and reamed 
out to take a stjckct-cap hushing and the 
lampcortl is run llirotigh this outlet, .At- 
taching a plug at the other end of the lamp- 
cord completes the job, Soldering iron — 
the pipe nipple — 'Tteccssttates first cleaning 
the surface and then applying a flux con- 
sisting of muriatic acid cut with zinc. 



flWhcn cleaning the dust hag of a vacuum 
cleaner, it is a good idea to empty it above 
dampened newspapers on the floor to keep 
the dust from spreading in tlie room. 
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Comp^a^-Ptrint HdlH iti Mimeograph Stendl Avoided 
by Using Finger-Ring Gauge to Make Circles 



Finger-Ring Gauge Used to Make 
Circles on Stencils 

An oriHnary £ingi."r*rin;^ card^ oT>- 

taiiin.l}Ie at jewelry stores, is handy for 
making circles on stencil paper. The card 
n ill be fnnnd lietter' lor this purpose than 
a corttpass, tbc pnint of which Iqavca a 
hole in the stencil The ring gauge has 
sixteen circles of different s'izqs, which is 
sulllcieiit range for average stencil work. 



Making Your Crosscut Saw Run Easily 

Have you ever gone to the timber with 
a newly fded crosscut saw to cut down 
trees, and found ihat It pulled just as hard 
as It did before it was tiled? If so, the dif- 
ficulty was prohaldy due to the kind of 
wood you were cutting, Tn most cases, a 
few drops of oil or gum solvent spread 
over the saw wilt remedy the trouble* If the 
tiinher heiug cut is of the coniferousi spe- 
cies, such as pine, haisam, spruce or hem* 
lock, a few drops of gasoiine or naplitha 
on the saw will usually [lo the trick. This 
dissolves tiie gum and resin that accmmi- 
latc on the saw blade. Frequent applica- 
tions may he necessary Ui keep the saw 
running smoothly. Tfowever, if the tim- 
ber is of a hanhvood variety, such as fjak* 
poplar, ash, elm, maple nr the soft woods 
such as willow* basswood and aspen, a lu- 
bricant slimild lie used instead of I lie sol- 
vent. In this case, use a few dn'^ps of good 
oil, such as sweet oil, guii oil or even light 
machine oil. In sawing some of the harder 



woods such as maple and pear wood, it 
may be necessary to use a solvent in con- 
nection with the oil — Ben C. Robinson, 
Newconierstown, Ohio, 



Circular Saw Bushed to Fit Small Arbor 

It often happens that the home-work- 
shop owner has a dado head or a circular- 
saw' blade in which the hole is too large 
to ht Iiis saw arbor, rhis can be reined lecl 
by bushing the bole with a thin ring cut 
from a bronze sleeve hushing, as shown 
in Fig. 1. First try the bushing in the hole. 
If It fits tightly, cut off a ring of exactly 
the same tlnekiiess as the saw and force it 
ill place, being sure tluit it is at rigllt ail- 
gdes to the blade. If the Imsliiug tits the 
bole loosely, cut the ring a little wider 
than the tliickness of the blade. Lay it on 
a fiat surface and strike it lightly with a 
hammer to expand tbc metal Anoilier 
kink that is often useful is that of truing 
a saw blade that has been slightly sprung. 
First determine the location of the bend* 
Then clamp the saw between two pieces 
of plywood with the clntnps on the 

line of the beiiti. Lay l3ic assembly in such 
a position that the eniis are solidly sup- 
poi tcdj as shown in Fig. 2. ''rhen strike a 




Simple M«tKods tjf Straightening; Bent Circular Saw or 
Bushing One Too for Saw Arbor 



sharp blow with a haiiimer :tt three evenly 
divided points Just below the Hue of bend. 
If the bend is nut entirely removed, repeat 
the procedure with very light blows until 
the blade is true. 



P O P I ■ L A K M !•: (' H A N I C S 



273 



English Footstool Has Adjustable Cushion 








, NOTCHES 



'.^AHCSCMJV 
OR WAl,riUT- 



ROUNDED- 



feu 111 
Ttcr— 



<M the 111 iTi II y 
tools used by me- 
chanics ill adjust- 
just tug the spark- 
plug points rjt air- 
planes, the one 
s Ii o n here Is 
probably one of 
the easiest to 
make. Three nuts arc welded be- 

tween the ends of a U-?bapefI piece of 
sheet steel as shown. A length of 



This new design in a stnol frniis 
England not only rests the tect 
InU can he adjusted to form an 
e.\tension to a chair. The cushion 
is made on a separate frame which 
can lie used In a horiKonta] posi- 
tion, or one end may he liftcti up 
and kept in a tilted position. Con- 
strue tkm is merely a matter of 
fiiinpkr cabinet work. For wood, 
use fj^-in* mahogany t walnut, ciak 
or other wood having a line grain, 
which can he stained to match 
the chair it is to serve. Ordinary 
pine can he used if the stool is to 
he painted. Corners are mitered 
and glued, and fastened with 
cleats on the inside, as shown. The 
top edge of one end is rounded to 
fit in the half-round adjustment 
notches of the cushion frame. A 
section is also cut away to permit 
the hand to lift the cusliiim. This type nf 
stnol lends itself to considerable dcc«jra- 
tinn in tlie w.ay nf molding or wnrul- 
carving. UpholsltTing, of course, slioiitd 
match the accompHanyiTig chair. 



Eliminaling Odor of Cl waning Fluids 

If yon like to clean your garments with 
naphtha or benzine, but object to the odor 
left iti the dollies, add 2 or d drops fif nil 
of lavender to each quart of cleaning lliiii! 
used. This does not interfere wiih the 
cleaning action and imparts a pleasing 
odor to the material being cleaned. — L. 11. 
Georger, Hulfalo, N. V. 



Gap Adjuster for Airplane 
Spark-Plug Points 



iron rod, having a short crosspiece welded 
to one end to serve as a handle, is thread- 
ed anr] is drilled lengthwise in tlie end to 
lake a short piece of Xo. 2.1 piano wire. 
This should he a drive fit in the rod, X"nte 
that one side of the loop is farther from 
the center of the pin than the other. This 
is to take care of plugs that have the gas- 
ket on, as well as those without one. 



274 



POPULAR MECHANICS 




Straw Retained by Old Tire Casing Makes Excellent 
Bed (or the Dt>g 



Dog Bed Made from Old Tire Casing 

Filled u'ith dean straw, hay or similar 
material as shown in the photo, an old tire 
casing makes an excellent bed for your 
dog. The casing retains the bedding nia- 
lerial and keeps it from lidng scattered 
about. Frequent changing of the material 
is necessary for the health of your pet. By 
placing some tobacco leaves in the bed 
the animal will not be troubled with lice. 



Rubber Band Protects Skate Runners 

When carrying 
ICC skates it is a 
good idea to pro- 
tect the steel run- 
ners from nicks 
an<l dents that 
may occur when 
the skates strike together. A rubber band 
about 1}A in. wide cut from an old Inner 
tube and stretdicd lengthwise over the 
skate runner, as shown, will he found use- 
ful for this purpose. 



Glue Made Waterproof 

Cabinetmakers’^ glue may he made prac- 
tically waterproof liy either of the follow- 
ing methods; The simplest one consists 
of adding to each pint of thick, hot glue, 
potassium bichroniatet 1 to ly^ drams, 
dissolved In the smallest possible quantity 
of hot water, The bichromate should be 
added immediately liefore the glue h to 
be used and should not he mixed in strong 
sunlight. After the joint has set and has 
been exposed to the light for some time, 



the hardened glue becomes almost water- 
proof. The second method Is to allow a 
good grade of glue, 1 part, to swell In an 
equal quantity of water, then, after the 
glue has absorbed as much water as pos- 
sible without the pieces lasing their semi- 
solid form, add linseed oil, 1 part, and 
melt the mixture over a low hre, stirring 
it to an even consistency without Inirning 
it. The third niethocl consists of melting 
glue, 12 parts, in water, 13 parts. After 
the glue has been melted and is of an even 
consistency, stir in rosin, 2 parts, heating 
until the rosin has been evenly mixed 
with the glue. Four parts of turpentine 
are then stirred into the mixture. All three 
preparations arc. of course, applied hot. 



Split Sleeve Holds Broken Drill 
lU Drillpress 

By using a split pipe sleeve as shown, 
broken drills can be utilized. This method 
can be applietl to drills up to in. In 
diameter, The 
sleeve Is merely 
slipped over the 
broken end of the 
drill and the as- 
sembly is then 
chucked in t It e 
fl r i 1 1 p r e s s. For 
small drills, a thin 
strip of tin, cop- 
per or brass may 
be rolled to form a tube for this purpose, 
— Thomas Moore, Detroit, Mich. 



Miter Box Hinged to Workbench 

This arrangement keeps the miter box 
out of the way and assures it being at 
hand when needed, It also provides a rigid 
mounting when the box is in use, The 
box is held to the end of tlie workbench 
by means of a hinge improvised from 

three pieces of flat 
iron, one of which 
is screwed to the 
bench top flush 
with the surface 
and the other 
pieces screwed to 
the initer box flush 
with the bottom 
surface as shown. 
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A Quilting Frame with New Conveniences 





This fiiuilting frame i? light \u weight 
ami occupies lit lie storage space* Cross 
braces at tlie top anil boutmi provide the 
necessary rigidity* anrl they arc attached 
to tlic ends of the frame by means of 
binges* the pins of wliicli are removed to 
dismantle (he frame, Addititinal strength 
is oiitaincd hy wood Mocks screwed to tlie 
Underside of each brace to hear against 
the ends of the frame. The rollers work in 
slots cut lengthwise in tlie ends of the 
frame* They are held in jdace fiy means of 
blocks, which are fastened with small pins* 



Wood disks on one end of each 
roller arc drilled around their cir- 
cnmlerences to receive steel pins 
Inserted through holes in the vertical 
frame mem hers, wltich prevent the disks 
from turning when I lie iiuilt has been 
.stretched on the frame* Each roller has a 
strip of canvas tacked to it to permit easy 
aiiachmeiit of the quilts with pins. The 
ends of the frame are also fitted \^'itli 
strips of canvas for the s^me purpose* 
iMtting a crank to the end of one roller 
completes the job. 



Tool Quickly Rules Music Staff 
on Mimeograph Stencil 

The five lines of 
a m u si c staff are 
made on a mimeo- 
graph stencil in 
one operation by 
using this tool, 
which ntiliucs five 



old safety razor blades. They are bolted 
together using cardboard spacers about 
Mil in* in thickness. In using the tool, pull 
the rounded ends over the stendb other- 
wise it will be cut- 



CA small tobacco sack rubbed briskly on 
glass has been found helpful to keep it 
from frosting* 
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Hot-Water System Operated on Gas Burners 




fiiT the Jill slit ion of more 
units* should they Ifc 
needed. Both the pipe 
and the heaters should be 
covered with asbestos in- 
sulation to av'otil exces- 
sive loss of Iteah The 
basement i,vHl be kept 
warm by the fltie that 
conducts the btirticfl 
to the chimney and It is 
a sjood idea lo have the 
hue f|uite long in order to 
get as much heat ;us pu>- 



Replacinga furnace in a hor-watcr heat- 
ing system, a number i>f gaF-dred water 
heaterSH connected to the system in par- 
allel, have been found practicah and, ac- 
cording to the owner, also economical, as 
onK' orie or tv\ cj hiinicr;^ arv u^ed ^Imdni^ 

mild weather am! extra burners can l>e 
ligliled as the weather becomes colder. 
The number of burners needed detrends, 
of course, on the number of radiators, 
their si^c, the amount of space to be heat- 
ed, the type of building and also the se- 
verity of the weather. Roughly, it has 
been found that one heater is needed for , 
each radiator of average size. When in- 
stalling the heaters, it is w^ell to leave space 



siblc. Expansion and contraction of the 
water is taken care of by an expansion 
tank at the highest point of the system, 
this tank being criuipped with an overflow 
pipe that lets excess water out on the roof 
or leads it to a drain. 



How to Dress a Grinding Wheel 

In facing an abrasive wheel with a 
dressing tool, there are certain things that 
should be taken into consideration. First, 
if the dresser is of the metal spur-wheel 
type, it should be held against the wheel 
in the position that causes the least spark- 
ing. A heavy shower of sparks does not 
Indicate efHcient dressing action, hut sim- 
ply means that metal is being removed 
from the tool and that the parts are being 
worn out. It should he so held that the 
flrcssiiig spurs turn with the least friction 
and resistance. Another mistake often 
made is to hear firmly against i!ie wheel 



with the tool, whereas the proper method 
is to approach the wheel very slowly and 
carefully. The reason for this is that the 
dressing of a grinding wheel is not for the 
"purpose of removing the dulled grains 
only, or even for shaping the wheel, but 
also to correct any out-of-roundness that 
may be present. When the approach is 
slow and careful, the high spots are 
knocked off first, and the wheel is grad- 
ually worn down true. When this condi- 
tion is obtained, it will run without vi- 
brating the work that is held against it. 



CA heated iron held over white spots on 
a shellacked surface will restore the color. 
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Polishing: Badly Tarnished Brass 

Tarnished brass is easily polished with a 
cleaner consisting of rouge, 3 oz., turpen- 
tine, 12 o?-., oleic acid, 1 oz., strong am- 
monia, oz*. aiul denatured alcohol, 1 ost. 
If preferrcfi, the mixture may be perfumed 
by adding oil of sassafras, 10 mitums. Tlie 
preparation, is mixed by shaking and it 
should be applied with a cloth, It should 
also be shaken each time it is used. After 
the tarnish and dirt have tieeii removed 
from the Ijrass, precipitated chalk may be 
used to linish the polishing and remove ex- 
cess cleaner. 



Ati Everlasting Scratch Pad 

Here is a scratch pad tliat lasts indeli- 
nitely as the writing is erased by merely 
lifting up the top sheet. First get a piece 
of sheet metah paint it a dull hlack, and. 
after this has dried, give it a light coat of 
floor wax. Now, 
over this surface 
place a sheet of 
tracing paper and 
then a sheet of 
thin celluloid. 

Fasten tile assem- 
bly together at the 
top with small riv- 
ets, and sew or 
rivet the paper 
and celluloid to- 
gether at the bot- 
tom. To write on 
the pad, use a pointed hardwood stick. — 
A, H. Waychoff, F linen ix, Ariz^. 



Improvised Scraper Keeps Barrow 
Wheel Clean 

To keep moist soil from packing on the 
wheel (>f your wheelbarrow, nail a strip of 

old auto casing 
around a wood 
block so that the 
ends project 2 or 3 
in. from one edge. 
Then n «a i 1 the 
block across the 
frame so that the 
ends of tlie casing 
scrape the wheel 
both above and lielow the block. As the 
casing is dexiblei it will not lock the wlieeh 




Atcuntfi Job of Oroovlnj? Skb Bone wirh Tool Impro- 
vised from Block and Steel BusbinK 

Tool for Grooving Skis 

Grooving skis accurately is easily done 
wiih a tool made from a wooden block 
an<i a hardened-steel hushing^ One end of 
a block is sawed off at a slight angle, and 
a woodscrew is put through the bushing 
ail'd driven into the block, the lower end 
of the hushing projecting below the lower 
edge of the block, which distance deter- 
mines llie depth of cut. In use, a straight- 
edge is damped to the ski to guide the 
tool as it is pushed along, assuring a 
straight groove.““A. H. Vance, Harshaw, 
Wisconsin, 



To Remove Rust Stains from Cloth 

Rust stains can be removed from white 
doth by soaking the spot in a solution of 
tin L’liloride, and then rinsing it thorough- 
ly in large r|iiantities of water. If the tin 
chloride is not availatile, it can, he pre- 
pared by dissolving in hydrocbloric acid 
SOUR- tin foil such as is used for wrapping 
candy and dgarets. Of course, all metal 
foil on packages is not real tin foil. Lead 
and aluminum foil will not serve for this 
purpose. — M. J. Guerre, Camaguey, Cuba. 



Silk Trim for Tennis Rackets 

When restriuging tennis rackets^ ordi- 
nary bshline makes an excellent substitute 
for tlie silk cord that is commonly useti to 
trim the racket. It is desirable to select a 
lino with as large a diameter as possible. 
The fish line can be obtained anywhere, 
while the regular silk cord is much more 
dillicult to get. — C. G. Grover, Nephi, Utah. 
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OVERNOR WINTHROP, 1 am hon- 
ored by thy visit to raihe humble 
cabinet shop! In what mannec^ pi'ay, may 
I ser\'c thee?’^ 

"Having heard in what high esteem thy 
craftsmanship is held hereabouts, we have 
come to commission thee to make a fine 
desk of rare foreign woods, suitable to 
our use." 

'^Excellency, I will make thee the finest 
desk skill and artistry" can produce, and it 
will be finished for thee, the Lord willing, 
three months hence,” 

"So be it, and thou shalt name thine own 
price and we will pay it. But remember 
that only thy finest will suffice!'' 

A conversation of this nature no doubt 
was the inspiration for one of the most 
renowned pieces of furniture ever built. 
The original desk, which was used by 
Governor Winthrop of Massachusetts 
during the early seventeenth century, has 
been preserved and is on display in a mu- 



seum in Salem todaVt though little is 
known of its maker. 

To build a Winthrop desk in the home 
workshop is not as difficult a feat as may 
appear* as one admires the fine lines and 
satiny finish of one of these pieces in a 
store window, With a few of the motor- 
driven machines with which so many 
workshops are equipped iiow'adays, many 
of the obstacles have been surmounted. 
Then* too* it should be remembered that 
our forefathers did their cabinet work 
with much poorer hand tools than are 
available now. Many of the so-called rep- 
licas of this desk offered for sale today 
have been modified from the original de- 
sign to meet the requirements of quantity 
production^ The desk described herewith 
IS authentic in both line and proportion. 
Although cheaper woods, such as birch or 
gum* may be used and stained to resemble 
mahogany, a better Job from every stand- 
point w'ill result if fine Central American 











some outstandin ^ of 

'’»ure eTab.; "1'’'"'^=^ 
m build true rcpro^d "a/tsman 

“f ‘"'s splendid des^En°thc 

the fir-if governor of Jii ^ 

1629. has been copied eT*'^“**“*' 
<h‘>t the name and typhia 
to people all over th-^ . 

tnasterpiecc nr fi "■'orld. This 
^^0 beduphea ed - 
shop and will be Tiast"' 

your craftsmanshin • * ‘“'“tn of 

_ niaf^^hip in woodworking. 




iuahog^Eirty U itscf!* (iliiiiig tip stock for 
the tn'ij side ponol.T is the first step^ 
These pieces slioult] be doweled or 
splined, *T.ml tlie jjrxiiii cttrefiilly TiKitched 
to give the yppenriince of a single piece. 
The rlinieitsinns ertn he obtained from 
Fig. 1. While the gtue is drying on 
tfiese pieces yon can make the tiase. 
This consists of a frame with molded 
edges xiiid serpentine front, as shown m 
Figr. 2 , A tongued-and-grooved joint u;i.s 
used on the original inilers, Init this can 
lie simp lifted l>y the tise of dowels or splines 
wEthont detracting from the strength. The 
base is to he screvvecl to tiie hoitoni of the 
siile pieces as indicated^ so these holes 
should \it hi>red anil coiintcrsiink. After 
llte side paneds hav'e liccu carefully sur^ 
faced on l)oth sidef;. they shcnild he cut to 
tlie e^act dimensions indicated on the 
drawing. When cvitting the dado to honse 
the writing herf care must he taken to sec 
that tlie n'riting bed comes exactly in. 
heU>\v the corners, or the lid will not 
saving clear. Mortises for the drawer vails 
and a rabbet for the liatrk should also be 
made before starting the assembly* A bev- 
el should lie planed on the top piece, to he 
used as a jamb for the lid, as shown in the 
detail of Fig. fi. Joints shottld also he cut 
on the ends nf this piece to house the 
sides. The rounding of the corners above 
these Joints should he left until after the 
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carcass is assembled, A pattern of the 
serpent me scroti that is used on the draw^ 
er rails and fronts is shown in Fifr* 3. The 
base scroll^ though larf^er, follows the 
same curve^ so can bo readily laid out 
from the pattern. The assemhlerl carcass 
is shown in Figs. 4 and 6, the latter draw- 
ing having a part cut away to show the 
interior construction* Note that the four 
drawers arc all spaced a uniform 4]4 m* 
deep^ but the lid supports are only 3j>j in. 
wide. This arrangement necessitates the 
addition of a ^ by 1-in. slide piece under 
the supports. These pieces should be faced 
with a vertical piece of stock, as should 
the slides also, so that the end grain will 
he covered. Details of the supports are 
shown in both Figs, 1 and 6. After the 



carcass has heen R'lncd up 
sere w e d w here ind icated, 
iuiCking should be fastened 
place to hold it square while the 
glue is dr^diig, Check from every 
angle to make sure that the as- 
sembly is square, as it would he almost 
hopeless to try to fit the lid and drawers 
nicely il there is any error in this respect. 
The hinging and fitting of the lid require 
careful vvorkiuanshlp. The lip is funned 
on three sides of the lid, leaving the inner 
rim a loose fit for the inside of the case. 
To further insure freedom from binding, 
these inner faces are beveled slightly. 
When dosed, the lip should rest on the 
sides ami top at all points, to form a dust- 
tight joint. 

The three lower drawers are made as 
shown in Fig. 8, The joints on the orig- 
inal were dovetailed, of course, hut this is 
rather a tedious process, and as the fronts 
are so heavy, unnecessary for strength. A 
housed joint is suggested as a substitute. 
The fronts arc sawed from solid pieces of 
Slock on a handsaw, 1 f this is beyond the 
capacity of your saw you have the choice 
of using the hand method or taking the 
pieces to a mill to be sawed. The top 
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4ra wrr frf mt t s li o \v u i n 
Fig. 7^, is of tile transit ion- 
a! type, that is, the sc*f- 
pefitinc curve is carried 
out at the Ixittoni to con- 
forni to tile shape of 
the rail, hut the top is 
straight. This requires 
rather a thick piece of 
stfhck atid considerable 
liard work with a gouge 
and draw knife or spoke- 
shave, It may be advis- 
able to glue a 1 i-^-iu, front 
piece to a piece to 

get this thickness. By this 
arrangement the joint 
will occur Avlierc it will 
not slio v\q if carefully 
done^ A solid piece is, of course, easier. 
Note that a rail is inserted on the 

underside of the bed to prevent the draw- 
er from marring the ltd when both arc 
open. The drawer bottoms are set in 
grooves all around. The grooves on the 
sides and back can be run on a saw, hut 
the one on the curved front pieces will 
have to he cut out with a chisel unless 
you have a router bit for your drillpress. 

Carving of the claw-and-ball feet, Fig, 9, 



requires consider- 
able puttering. A 
pattern of the contour should be laid out 
first and the piece bandsawed roughly to 
shape, making the cut on one side, then 
replacing the w^aste stock with brads so 
that it scrv'cs as a cradle while the other 
side is sawed* Tf the carving of the legs 
seems too big a job, a set of legs can be 
purchased ready carved and sanded. The 
pigeonholes are built as a separate unit 
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which is simply slid into place 
when finished. Fig, 10 gives the 
construction details and dimen- 
sions of this part. The three hor- 
izontal mcmhers ,*ihmilJ be made 
togctltcr so that they will he Iden- 
tical in shQ ami shape. The curved 
portions at the ends are laid off 
witli a 2^-in, radius at each side. 
The dadoes for the partitions must 
be laid out and cut very careful- 
ly, as inaccurate work here would 
ruin the piece. The scrolle<l pieces 
do not reach to llte front edge at 
the top* so these dadoes must he 
stopped in, back. Fig. 13 is a 
pattern for these pieces. The con- 
st ruction of the carved front 
drawer is shown dearly in Fig, 14. 
The front pieces are cut from a 
piece of 2-in, stuck on the band- 
saw, Tlie other small drawers are 
made in a similar manner except 
for the fronts, which arc only 
in, thick. Careful work to insure 
accurate fitting of the drawers is 
essential. 

At a time when hanks were un- 
known, every man required a 
strongbox and secret receptacles 
wlicrc money, jewelry and valu- 
able papers could he placed for 
safekeeping. The desk supplied 
this need. The secret drawers 
show'U in Fig. 12 look like orna- 
mental panels when closed, but 
are quite roomy. A split tttrning 
is used to or ft anient the front. 
This is matle hy screwing two % 
by 1^4 hy 10-in. pieces of w'ood 
together and turning them up to 
the design indicated, on the lathe, 
thus producing duplicate turnings 
at one operation. They should be 
stained and ptdislied on the lathe. 
The turnings are fastencil to the 
drawer fronts with screws from 
the back, and glue. The door of 
the .strong box, Fig, 11, provides 
the center of interest in the pi- 
geonhole assembly, so should be 
carefully selected for fine grain. 
The fan type of carving sliown^ 
may he worked out with tools or 
by the simpler method of recess- 
ing the semidrcular portion and 
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jjluin.Er in tile petiiTs of the fan* These 
piece'- may I*e turned up on a lathe by 
the iiplit-turniTig mctlKHi fk'j^cribed above, 
quite easily. The center rosette can ai^o 
he turned up and glued in. A small cab- 
inet lock ami hinges for the door emn- 
pleie the pigef>nhole assenildy. ScroHed- 
brass drawer pulls like the one shown in 
Fig. S are required for the large drawers* 
The pulls can be purchased if you do not 
wish to work them out iu brass, 

It is in the finishing that many good 
pieces of cabinet work are spoiled. Use a 
mixture of equal parts of brown and dark- 
red mahogatiy penetrating stain, as this 
color approaches the color of the original 
most nearly. The primer, which should be 



applied strictly according to directions^ 
should be of the type recommended by 
the stain manufacturer. Allow plenty of 
time between coats of stain, primer and 
varnish* After applying two coats of rub- 
bing varnish and sanding vvitli No. 000 
sandpaper, rub to a satiny gloss with 
curled horse hair and boiled linseed oil 



Small Swivel Aids in Attaching 
Screw Cap to Oilcan 

The usual meth- 
od of fastening a 
screw cap on an 
oil or kerosene 
can by soldering a 
piece of hglit chain 
to itj is greatly im- 
proved by solder- 
ing a fishline swiv- 



el to one end of the chain and to the cap* 
This permits it to be scrc\vcd off and on 
without kinking the chain. A cotter key^ 
having the two parts bent in opposite di- 
rections and at right angles to the beadf 
as shown, is convenient for attaching the 
swivel to the lid. 



CTo keep casters from dropping out of 
furniture legs, fill tlie hole in the bottom 
of the leg with melted paraffin and imme- 
diately insert the caster. 
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Nails. Surewfl and Ottlir Small Parts Carried in Balt 
Bojt When Making Repairs around the Home 



Fisherman's Bait Box Utilised 
as Small-Parts Cemtainer 



Wnieri working from ;v kiddf'r in mak- 
ing repairs aroniul your home^ a fisiiier- 
rnaiTf* bait box of the kind attached to tho 
licit, will be fomnl cotuentem to carry 
tape, screws, nails and other small parts* 



Simple Method to Prevent Wires 
Burning Off Electric Stove 

kearl-in wires on small electric stoves 
sometimes hum oft at the terminals where 
Hiey connect to the heating element, be- 
cause the insidation hnni'i off tltc wires 
and allows them to short-cirenit. A piece 
of short fiber and two Ijrass or copper 
strips will prevent tlie trouble. Drill a 
liole at each end of the three strips^ con- 
nect the copper strips to the element ler- 
niiiKils and use t1ie llher as a spacer ai 
ihe other end, as 
shown. Cmmect- 
ing the lead-in 
wires to the cop- 
per strips c o m - 
plctes the Job* This 
hookup holds tlie 
wires away from 
the h eat in g ele- 
m e n t* — T, T ra i 1, 

Baltimore^ Md. 



applied to the bottom of cleats 
on temporary walks over newly finished 
floorii, w ill prevent the cleats from sticking* 




Interesting and Useful Experiments 
with a Doorbell Transformer 

With a liell tratisformcr and a coarse 
file connected to dry cells and hand grips 
as shown in Fig. 1, att effective shocking 
ouifiti, which is liarmless, may he assem- 
bled* Scraping the wire across the file 
produces the shucks to the person holding 
the grips* The dry cells are connected to 
the 6-volt side of the transformer. Almost 
any kind of electrical meter may he used 
to measure alternating-current volts and 
amperes by connecting the bell ringer to 
the meters. Fig* 2 shows how to connect 
a no or 150-\‘olt voltmeter to a transform- 
er so that the instrument may be used to 
measure low voltage a*c„ with results 
close enough for most practical purposes* 
W^itli a 6-volt transformer, divide the read- 
ing of the high-range mstmment by 18 to 
get tlic approximate volts; with 3, 10, 12 
and 14- VO It transformers divide by 13, 
n, 9 and 7*8 respectively. Fig* 3 shows 
how to connect a 1 50- volt d.c. voltmeter 
through a copper-oxidc rectifier to a 
transformer for measuring amperes in a.c* 
circuits, To calibrate the meter io know 
how many amperes are tlowing, insert 
lamps of the *sis!Os slmwn tn the talde un- 
der Fig. S, and mark the scale of the in- 
si rnmenl accordingly* I'he rheostat may 
he nsed to adjust the meter so that the 
pointer will move all the way across the 
scale with the largest lamp in the socket. 
After once adjusting the rheostat, it 
shun Id be locked in position and not 
diang^ed Linless the meter is to be used for 
other purposes. Figs. 4 and 5 shniv meth- 
ods of using low-reading a.c* and d.c, volt- 
meters, such as 10 or 12-volt instruments* 
with transformers in order to measure 
1 lO-vult a.c* clrcnSts. By multiplying the 
reading of the instrument by the values 
shown in the tables, approximately cor- 
rect line voltages may be determined. In 
Fig. 6, the small lamp may he turned on 
and off with the switch connected as 
shown* A toy transformer can be used to 
light a 110-volt, 10-watt lamp h\' making 
the connections shown in Fig. 7* The 
rheostat in Fig. 3 is adjusted exactly as 
explained above in order to use an a.c. 
vohmeter to measure a*c. amperes* In Fig, 
9 the rheostat is used to dim the small 
lamp connected to the low-v'oltage side of 
the transformer* 




I 




You Can Hev* Lois oE Fan with This Chean but Effective Electrk Shocking Outfit, Which It Eiiily Aiseini- 
bled and Wired | It Conti^t^ ol Three Dry CclU, a Bell Transformer, an Old. Coarte Fite and Some Bell Wire 
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This Modclmaken' Polishing Unit 1b a Small Electric 
Motor, Which Us» Homemade Poliabing Wheels 



Small Polishing Unit Helps in Fine 
Model Work 

This polishing unit vvill he fountl hanclv 
hy modelmakers for shaping, griiirling and 
polishing. Any electric: motor small enough 
to he conifortaliW held in the hand may be 
used, A small 1 10- volt a,.c* motor is pref- 
erable, although a 6- volt toy motor oper- 
ated hy a toy-train transformer will he 
satisfaetf>rv, foot-operated rheostat be- 
ing cut in the circuit to control the speed. 
It is a good idea to wrap the motor with 
friction tape to avoid shocks when hold- 
ing it. The polishing and shaping wheels 
are disks or cylinders of hardwood over 
which vartims grades of abrasive papers 
are glued. They are fitted with shafts of 
drill rod cut away at the ends to engage 
the motor shaft, which is similarly cut, 
and arc held in place by means of a sleeve 
that fits snugly. Tf a small chuck can be 
fitted to the end of the motor shaft, sniall 
drills, end mills ami dentists' drills may be 
utili^ied to increase the usefnlncss of the 
unit in your model work. — Albert E. Eid“ 
man, Clcvelanth Ohio. 



C Brooms may be kept in good condition 
by boiling them in soapsuds, which makes 
the straws much stronger, but not stiff 
enough to cut the carpets. 



Bleaching Discolored Sponges 

Sponges that have been discolored from 
long use can usually he bleached to their 
original color, after thoroughly washing 
them with soap and water and rinsing In 
several dianges of dean water, by snaking 
them for a few hours in a mild bleaching 
solution made by dissolving chloride of 
lime, 1 ou.T and tartaric acid^ oz., in wa- 
ter, 1 gah If this treatment does not pro- 
duce the desired bleach, allow the sponges 
to soak in warm water for two or three 
days, changing the water several times 
during the period. After this treatment, 
and without allowing the sponges to dry, 
soak them for a few hours in a solution 
made by adding hydrochloric acid, 1 part, 
to water, 20 parts. The sponges can lie 
freed of the acid solution hy boiling them 
in water and thoroughly rinsing them. 



Ice on Sidewalk Loosened with Tool 
Made from Crosscut Saw 

For removing ice and sleet from side- 
walks, an eftective tool can he made from 
an old crosscut-saw blade about -f ft. long. 
The hlade is cut in four ecjual sections, 
which are then bolted together vvith the 
teeth on one side, using pieces of llat iron 
as spacers. It may he necessary to anneal 
the ends of each section hy heating them 
to a cherry red and allowing them to cool 




Tool Madt from Pour Pieces of Saw Blade Quickly 
Loosens Ice on Sidewalks 



before drilling the holt holes. Tn use, the 
tool is moved hack and forth over the 
walk until the teeth cut through the ice. 





V ^cad ( 



Tree” char Grou\s \ 
Oi'ernt^ht in a G(a.Si; 
Jar or Turn Wcr^ Made 
by Hanging' Piece of 
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X Mercury \ 
i?i the Boif/e Goe^ 
Right Through a 
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and Dro/)s Off 
into the 1 
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TN addilion to huDrlrtfds of practical ev- 
eryday uses, chemists find that lead is 
a very active chemical, Wlien finely pow- 
dered, [[ lakes fire spontaneously upon 
cnmlng in contact with the air. 

This pyrophoric lead, as it is called, is 
made by heating lead tartrate in a test 
tube* To make the lead tartrate, dissolve 
two tablespoon fuls of tartaric acid, or or- 
dinary cream of tartar, in a 250 cc. beaker 
or a Jelly glass three-quarters full of wa- 
ter* To a 1 -liter beaker, or a quart Jar 
about half full of water, add two table- 
spoonfuls of lead acetate (poison)* Use 
an old spoon for measuring the chemicals* 
When both chemicals have dissolved, pour 



the cream-of-tartar solution from the jelly 
glass into the quart jar and stir the mix- 
ture with a glass rod or stick. The solu- 
tion will turn milky while. The white lead 
tartrate may be separated from the solu- 
tion by filter mg the mixture through a 
piece of filter paper held in a funnel The 
clear liquid which passes through may be 
poured into the sink and washed away 
with water* Carefully scoop the lead tar- 



with 
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Above, tb« First Step in Makin|g 
Pyrophoric Le^d ta lo Ftecini' 
rate Lud Tartrate: Center, the 
Lead Tartrate la Slowly Poured 
through a Filter 

trnte tiiu of the funnel 
W'itli a knife Ulaile* lieiiifj 
careful not to tejir the 
paper* anr! place h in a 
cnicihle or liti litl. The 
leaf! tartrate is next flrted 
hy very slowly heating it 
OA'cr a Bunsen burner or nlcolml lamp 
turned low* while stirring with a glass rod 
ora ?^mall spoon. Just enough heat shoultl 
he used to drive olT the water* The mix- 
ture will spatter if it is heated too strong- 
]y. When the water has all heen evaporat- 
ed, the lead tartr.ate will remain nS tine 
while powder. Fhe heating amt stirring 
shcnild be continued very canlioiisly until 
the Color ot the powder is just slightly 
brown* This very slight color change in- 
dicates that all of the water has been driv- 
en off. The dr[ed tartrate may now be 
poitrcd into a large hard-glass test tube 
which can he heated wsMunit breaking. A 
cork to fit the test lube shoubl be at hand 
but it should not lie inserted until late!'. 
Slowly heat the brownish lead tartrate in 
the test tube while stirring with a glass 
rod. Heat very slowly and stir con tin u- 
onsly. The color will gradually change to 
black as the beat changes the lead tartrate 
to pyrophoric lead. If the hearing is too 
strong tile leail will melt and run together 
and riiin the eX]>eriment, When no more 
fumes come from the tube* discontinue 



the heating and insert the cork. After the 
tube lias cooled, shake gently and pour a 
very few particles of the fine powder onto 
a sheet of metal from a height of about 3 
feet. The particles will take lire as they 
come in contact with the air. If the lead 
should not take fire at the first trial, care- 
ttiUy reheat the tube with its contents for 
a few minutes to complete the reaction* 

If a small amount of lead is melted in a 
pipe cap and the surplus lead poured off 
after the mass has part- 
ly solidified* beautiful 
crystals ot lead will re- 
main in the cap* Lead 
crystals in a more orua- 
mental form may be 
made by growing a *1ead 
tree." Get a battery Jar, 
a Eish bowl, a large fruit 
Jar* or even a tumbler* 
f/ and fill it with a solu- 
tion made by dissolving 
jfj oz. of lead acetate 
^poisonJ^ in a quart of 



Drying and Dehydrating the Lead Tartrate in a Por- 
celain Dink Set ov«r a Bunsen Burner 



water. Into this solution suspend a piece 
<jf zinc which has lieeu completely covered 
with asbestos paper. The zinc should he 
suspended with strong cord from a piece 
of wood resting on top of the jar* Set the 
jar out of the way and in a location where 
it can be watched without T>eing disturbed. 
In a few days a beautiful growth will 
emanate from the encased zinc rod. 

Lead in chemical combination with oxv- 
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gen forms several compounds 
called oxides. Common Iitherajje 
is one of theic. You may mix it 
with glycerine to the consistency 
of paste and make a liard heat ami 
water proof cement^ which can be 
used for cementing together met- 
al parls^ and for repairing broken 
castings or stopping leaks in 
plumbing* Red lead mixed with oil 
is used by steam fitters to make 
pipe joints steam and water tight* 

Another of these lead compounds 
known as lead peroxide, a reddish- 
brown powder, gives off oxygen 
when It is heated* Pour a small 
quantity of lead peroxide in a crucible or 
can lid and heat it. If a glowing splinter 
is he Id over the lid* the splinter will burst 
iiTto flame, due to the action of the oxygen 
given off. In addition to giving off oxy- 
gen, yoti will note that the dark-brown 
powder changes to a beautiful orange- 
3"ellow color* 

A small particle of lead peroxide will 



GJouririR 

tlltlQ <□ V 



W (xk 3 Splinter Ig- 
er H lasted Leid 
Peroxiidfr 






AboTr* Construction of a 
Hamenude; H /dro|ii:eit- 
Sulphide Genwstor : L«ft. 
When Directed Afixinst 4 
Stndll Particle of Lead 
Peroxide, the HvdrOKcn^ 
Sulphide Ga^ Will T^e 
Fire end Give Gff Odor 
of BuminjE Sulphur 



ignite hydrogen-sulphide gas without the 
use of matches or a llame. Set up a h,v- 
drogen-sulphlde generator hy inserting a 
long-stemmed funnel and a short length 
of glass tubing into a cork to fit a bottle 
as shown* Wet the glass to make it slide 
easih' through the cork. Into the bottle 
place a small lump of iron sulphide. With 
nihhcr tubing connect the tube from the 
generator to another short length of glass 
tubing wlitch has been heated and drawn 
to a jet at the open end* To generate hy- 



drogen sulphide^ pour enough water into 
tiic funnel to bring its level above the bot- 
tom end of the funnel and then pour in a 
small quamily of ordinary muriatic acid. 
If the end of the tube carrying the hydro- 
gen-sulphide gas is brought close to a par- 
ticle of lead pero.xide, the gas will ignite 
and give the odor of burning sulphur 
(sulphur dioxide). This gas, as well as 
hydrogen sulphide* which smells like rot- 
ten eggs, is irritating and should not be 
breathed J however, if the experiment is 
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pcrformetl in a well-vcntilated room the 
odors Will not he objectionable. 

An interesting experiment^ which will 
show the danger from using lead pipes for 
water and the hai^ards to health when 
cooking utensils are plated with tin con- 
taining even a small amount of lead, may 
be performed by placing a small shaving 
of lead in each of eight test tubes. Half 
fill the lir.st tube with distilled water* Place 
a similar quantity of hydrant or well wa- 
ter in the second, and rain water in tlie 
thirtl tube. In the remaining tubes place 
orange juice, lemon juice, tomato juice, 
vegetable broth, soup, or other liquid 
foods. After allowing the tulies to stand 
for an hour, insert the tube from the 
hydrogen-sulphide generator into the first 
tube and allow the gas to pass through 
the solution for several minutes, and re- 
peat this with each of the other tubes. All 
of the liquids that have dissolved a small 
amount of the lead will be turned slightly 
gray or black by this treatment. If the 
amount of lead dissolved was small, the 
black precipitate wuU be hard to detect but 
the change can be observed by watching 
closely while the gas is passing into the 
solution* Lead is a poison which acts 
slowly. Cistern water collected from lead 
downspouts frequently contains appreci- 
able quantities of lead compounds. An- 
other test for lead may he made by setting 
the test tubes as before but by adding a 
few drops of a solution of potassium di- 
chromate instead of the hydrogen sul- 
phide. With lead this chemical forms 



chrome yellow which may 
be easily seen. To dem- 
onstrate the color of 
chrome yellow pour a 
few drops of potassium- 
dichromate solution into 
a test tube containing 
lead-acetate solution* The 
yellow precipitate of lead 
chromate or chrome yel- 
low as it is called is used 
as a pigmem for coloring 
paint yellow* 

Galena cri^stals such as 
are used as detectors in 
radio arc lead sulphide. 
A super-sensitive galena 
cr}*stal may be made by 
mixing sulphur flowers, 1 
part, with finely powdered lead filings, 7 
parts. Thoroughly mix and place in an 
iron or clay crucible or a small pipe cap. 
Set the crucible over a burner and heat it 
until the mixture just begins to glow red. 
The fire should then be turned out. Next 
quickly pick up the crucible with a pair of 
long pliers and set it in a shallow pan of 
cold water to cool quickly. Do not allow 
the water to get inside the crucible as this 
will ruin the crystal. When the crystal has 
cooled, it will be found to be much more 
sensitive than ordinary radio crystals* 
Should the crystal he crumbly when cool, 
it was overheated. Too much lead or not 
enough heat will cause the crystal to be 
irregular in te*xturc over its entire sur- 
face, By expertmeming it is possible to 
make perfect synthetic ratlio crystals which 
are far more sensitive than natural galena. 

Alloys which melt at a temperature low- 
er than boiling water contain lead. You 
can make these alloys and have consider- 
able entertainment by casting spoons from 
them. They will give a great surprise 
when used to stir hot coffee. An alloy 
vs^hich will melt at about 150® F* is made 
by melting lead, 27 parts, and adding in 
succession cadmium, 10 parts, bismuth, 50 
parts* and tin, 13 parts* Another easily 
melted alloy is made by melting lead, 27.1 
parts, and adding bismuth, 50 parts, and 
tin, 22.9 parts* 

fJThe gummed portions of unsealed en- 
velopes are often useful when a gummed 
strip is desired* 
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Solution to Color Electric Lamps 

Electric lamps ati<! otlier glass objects 
may be evenly stained to any desired col- 
or ljy either dipping or painting them with 
one of tlie followinjEf preparations: First 

dissolve bleached shellac, 3 oz.^ powdered 
rosin, 1 oz*, and gutn ben:?oin. 1 dr,, iti de- 
natured alcohoh 10 oz. Then add an alco- 
hol-sol iiT.de aniline dye of the color de- 
sired. These coloring solutions dry rapid- 
ly and are as permanent as the dyes used. 
In selecting the dyes^ request those that 
are last to light. 



Preventing Waste of Hot Water 
in Storage Tank 

There IS often a great loss of hot water 
from a storage tank that Is unsuspected 
b}' the average person. If the outlet pipe 
rises from the lank and extends tn a hori- 
stontal position for several feet, a test will 
show the presence of a steady donble-flow 
of water outward along the upper half of 
the pipe then hack along the lower Iialf, 
Tlic pipe then acts as a radiator and dis- 
sipates as much heat as a poorly insulated 

tank. Dripping 
faucets, although 
delivering perfect- 
ly cold tvater, also 
cause the loss of 
an equal amount 
of hot water from 
tile tank. The con- 
nect i o n s shown 
cilfceti vdy do away 
with both these 
losses. A safety 
valve, set to open 
at a pressure of 5 
lb., is installed in the hot-water outlet pipe 
aTjovc the tank, after which lioth the itdet 
atul outlet pipes are connected together 
by means of a pipc and union. Be- 

fore the union is closed, a thin copper 
iiisk, having a hole in Its center, is 

inserted and the union is then closed over 
it. With this hookup, the hot water is 
kept in the tank until a faucet is npenerh 
which causes a drop greater than 5 Ih, 
across the connecting line l>etween the in- 
let and outlet pipes so lliat the safety 
valve opens and delivers hot water If a 
faucet is left trickling, cold water is drawn 
through the hole in the union. 





Onen Cupboird CCaaed by Window SJiddn Mounted be- 
hind Front Trim ind Held in Place with Cord Slides 



Window Shade Closes Open Front 
of Cupboard 

If you have an open cupboard in your 
kitchen, it can be neatly covered by using 
a window shade. Most cupboards of this 
kind have a trim around the front that 
will hide tile roller and slides^, which are 
indicated by dotted lines in the drawing, 
Screweyes in each end of the curtain slat 
slide on lengths of strong cord fastened to 
screvveyes driv^eti into the inner sides of 
the cupboard near the top and hotloni. 
This arrangcinerit makes the curtain roll 
straight and liokls it neatly against the In- 
side surface nf cupboard trim. A stenciled 
design on the curtain will add greatly to 
its appearance. 



Pipes Set in Garage Floor Engage 
Door Bolts 

When laying garage floors^, holes are 
often formed for the door bolls, hut after 
some use, the ce- 
nient has a tend- 
ency to chip away, 
leaving too much 
play to hold the 
holt snugly. It is 
tmteh belter to set 
lengths of pipe in 
the lloor when it 
is laid, to take the 
bolts, wliich will 
prevent chipping of the door. This makes 
a neat job that will last indelinitdy. 



SAFETY 

VALVL 







T sunrise on the tenth day of Scptcm- 
bcr+ 1813, in the placid waters of Lake 
Erie just off the shores of the now popu- 
lar summer resort. Put-in -Bay, Ohio, two 
squadrons of ships warily set white sails 
and cautiously approached one another. 
The westward ifroup flew the proud en- 
sipn of tlie British oavyi the squadron to 
the eastward displayed the stars and 
stripes of the United States of America. 
Warships all — yet, judged by salt-water 
standards, perhaps the most unusual col- 
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lection of vessels ever to tight a de- 
cisive major naval battle, 'jiiey were 
odd as to sue, odd in rig ami odd as 
to the disposition or guns the vari- 
ous ships carried aboard. 

In reproducing a mluiature model 
of the battle of Lake Kric, it should 
he rememhered that the ships are placed 
more closely together than the exact scale 
area, because the hoard on which they are 
mounted is intended for mantel or table 
display. However, the positions of the 
ships arc relatively accurate and represent 
the stage of the battle during which Com- 
motlore Perry, in an open boat, transferred 
his staff and flag from the shattered ^*Law* 
rence'^ to the fresher "Niagara** which was 
just then coming up into close action. 
Although the making of fifteen tiny 
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ships might appear as an extended job, 
they are so simpUfied in eonstrtiction that 
the work can be completed in a short 
time, much less than would he devoted to 
a single larger scale ship model. As shown 
in Figs, 1 and 2. all vessels have been di- 
vided into three standardised sizes. The 
largest ones arc made first. Fig, 1 shows 
the form and size of the white-pine block 
which is sawed to shape and notched or 
rabbeted along the upper edges of both 
sides to receive cardboard buhvarks later. 
The section of the stern view shows these 
rabbets. This done, the block is sawed 
fore and aft into two halves, called split- 
bull blocks. N^ext, a centerboard Is made, 
as ui the lower view, and the split blocks 
glued on opposite sides to produce a solid 
bull again, with the projecting beaklicad 
and rudder properly centered. The side 
view sliows this assembW. The sternfjoard 
can be made from a piece of wood about 
the thickness of a berry box and, after a 
bevel is cut in the stern of the two split 
blocks to conform with that of the stern 
end of the centerboard, the sternboard is 
glued into place. In all cases, waterproof 
casein glue has been found best to use for 
Lh esc small parts. Bulwarks are now cut 
from light cardboard. A pattern is first 
cut to a V-shape, allowing sufficient width 
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of the two sides to correspond with the 
full height of the bulwarks at how and 
stern. The pattern is then folded at the 
apex^ bringing the two sides flat together. 
This should leave a fold slanted upw'ard 



and forward lo rupresem the how end of 
the bulwarks. The bulwarks are then glued 
into the rahliets ol the lower hk>cks and 
to the sternbi;uird+ W^hen dry^ the card- 
board is trimmed rltish all arnund and tbe 
lower woollen blocks sandpapered flu.sii 
with the cardboard sides as hhnwii in the 
stern vien% Tile top edges of the bul- 
warks are trimmed to a flat curve repre- 
senting the sheer line. Ncite that this line 
IS lowest at midships and sweeps upward 
forward and aft. Traitboards of cardlvnard 
are now made and glued into place as 
shown by the curved tlUted tines at llie 
how, A tmwspriti made from a round 
toothpick sanderl to about half of Its orig- 
inal diameter, is now glued to the deck 
and the beakbead, Witii a safety-razor 
Made, cut sijiiare gunports through the 
bulwarks. The number of guns carried on 
the ships are as follows: American ships, 
"'Lawrence" ami '"Niagara/’ 20 each, "Cal- 
edonia" 4, ‘"Somers" 2, "Aricd" 3. ""Scor- 
pion" 2^ ^"Tigress" 1, “Trippe" 1, "T’orcu- 
plne" 1 ; British ships, "Detroit" 19, "[.atly 
Provost" 13, "Queen Charlotte" 1/, "Hunt- 
er" 10. "Chippewa" I, "Little ilell" X The 
"^Lawrence" and "Niagara" had nine guns 
on a side and two at the stern. Space out 
gunports on the other ships Itkcwdsc and^ 
W'here the number odd, place the odd 
gun through the stern. The "Hunter,'* 
ProvosC* and ^'Caledonia" hulls 
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are tnailc tlie samp as tlic four larjrpr sliips 
just ilescrtliPiU cxccjit, Uiat I hey arc V* in* 
sliartcr anci prnpurtioiiatflv nafroner* 
Ki^r* 2 shnws lifjw the rest of the smaller 
ships arc made, 'I hcsc cousisi nierdy of 
wooden hull furms sawed to shape, 
fitted with a stern Imard as already de- 
seriiied, and co\"ered wdth cardboard sides 
extending from the waterline tf> the to]>s 
of tht‘ bulwarks. The bulwark tops arc 
also trimmed to a sheer curve to give form 
to the ships. Prim the naine^ of the ships 
on the hot toms for handy identification. 

When all luills arc completed^ the deck 
fittings are made. These are standardised 
as five different units — gun carriages, coni^ 
pan Ion ways, skylights, hatches and guns. 
The method of making the first three units 
is shown in Fig, 7. The hatches are mere- 
ly dark gray paper, or thin cardboard, 
ruled into squares with India ink and bor- 
derCfl on four sides with a narrow white 
line. The guns arc lengths of No, 

20-gaugc wire, cemented or glued into the 
rounded notch in the top of the carriages. 
The ‘guns are painted dull black. The in- 
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sides of the bulwarks are now painted dull 
while* the hulls outside arc dull black ex- 
cept for a band of white the depth of the 
gunport.s running full lengthy as can be 
seen* To better distinguish the two squad- 
rons, a narroAv white waterline is also 
painted on ships of the British fleet* The 
trailhoards are black vvith touches of gilt 
brushed on to represent gilded caiwings* 
After painting, the fittings are glued into 
place. 

Fig, 6 shows how the rigging and masts 
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are used to typify the dli?ereiit classes of 
ships, Reference to this will enable you to 
locate the mast holes for inrlividual ves- 
sels. The Icng'ths of masts are based tm 
the mainmast of each ship, this mast being 
about the length gf the deck or very 
slightly longer, allowing a little extra 
length at the foot to glue into the mast 
holes. The main yard is the standard for 
yards^ being slightly longer than the beam 
of the ship. Other masts and yards are 
shorter lengths as illustrated. On schoon- 
ers and sIoopSj consider the mainmast 
boom (lower) as the yard standard. No. 
50 or 60 black cotton thread is used for all 
rigging. The sails are dotted in on the 
rigging plans. Make these from thin white 
China silk. First, cut roughly to shape and 
glue directly onto the rigging lines and 
yards. When dry, a red-hot wire is drawn 
rapidly around the sail-rigging outlines. 
This trims the silk quite neatly, hut should 
not affect the less infiammahle cotton 
thread. The hot wire is poked through the 
sails irregularly to represent shell holes as 
in Fig. S, The topmasts of a few ships are 



also hroktin as from shell lire. The 
sails conipk'tc work oil the ships 
t ll enl sc 1 ii't' It'uring only the 

base hoard to tinisli. Two of the 
TJijppe I completed ships arc shown in 
( Figs. 3 and 4. 

Any wood will serve for the 
liiiJichoard, Fig, 8^ Its edges ami 
sides are sanded reasonably 
smooth. A r o u n d the to iir top 
edges, harder battens are nailed 
and glued. Hush with tfie hoard 
sidcji. 'The hatiem' are merely 
hnlted at tlie corner joints. Cut 
to fit about Vm in. from the edges, 
J^-in. wire mesh is stapled in place on the 
battens. Black picture molding is then 
glued around the baseboard. This should 
extend about in. above the top of the 
wire mesh to bold the putty, which is now 
molded smoothly over the mesh. About 3 
lb. of ordinary windo\v putty should be 
enough. While the putty is still plastic, 
the ships are set firmly in position, as 
shown in Fig. 9. When dry, a mixture of 
azure blue, with just a trace of ultramarine 
blue, is brushed over the putty, around the 
ships. Japan colors are used for quick 
drying. ^‘Whitecaps'* are applied, as illus- 
trated, with a camers-hair brush dipped 
into white paint and squeezed out until 
nearly dry. The paint should he left stand 
overnight. Then one or two coats of clear 
quick-drying v^arnish arc brushed over the 
putty, being left glossy to simulate the 
transparency of the water. Last, a piece of 
soft felt is gined on the bottom of the 
baseboard. If desired, a glass inclusure, 8 
or 10 in. high, may he fitted above the 
board to better protect the tiny models 
against dust and accidental breakage. 
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This Two 'Runner Ice Sled Steers from Rear 



This speedy little ice sled is propdled 
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with almost no effort because it is mount- 
ed on only two skate runners which are 
directly in line. The runners are clamped 
to wood blocks under the frame, the front 
one turning on a pivot bolt. The handle 
bar is a length of broomstick through a 
1 -ihh steering column which is hinged to 
the rear end of the 2 by 4-in. main frame, 
Note in the detail drawing how this is 
hinged. The crosspiece at 
the bottom of the steering 
column has a pair of coil 
springs attached, as shown, 
to keep the steering wires 
taut. Wires can be at- 



2 PLYWOOD 



tached to stout screweyes, or through 
holes drilled in the crosspieces. The for- 
ward crosspiece is mortised into the skate 
block for a first-class job. The passenger 
body may be as elaborate as you care to 
make it^ using ^4“in, plywood for a light 
and strong job. Cleats are used at each 
corner to assure rigidity. For color, Chi- 



nese red witli black chassis and trimming, 
makes an effective combination. Note 
that the length of the push bar is given as 
3f> in., but it should be suited to the height 
of the user. Skates of the double-clamp 
variety are used on this job, and they can 
be removed when they are required for 
foot skating. 



Lead-Pencil Eraser Makes Switch 
Easily Operated with Gloves 

To make the 
smalL knobs on 
toggle switches 
easy to operate 
when heavy mit- 
tens or gloves are 
worn, place a lead- 
pencil eraser, of 
the type shown, 
over the knob. 

This lengthens it 



sUghtIy,aml the friction between the glove 
and the rubber helps to keep the fingers 
from slipping off. This is also a good idea 
when the hands are greasy. 



Electric Lamp Warms Dinner Plates 

Warming dinner plates is easily done by 
placing an extension light underneath an 
inverted pan, under which are stacked the 
plates. This method is also useful for 
keeping food warm without removing it 
from the table. 
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Just out with this issue — a set of 
three blueprints on Governor Win- 
throp*s Desk, described in this issue. 
Order Nos. 846 to 848, 7Sc* Also a 
print of Battle on a Board* No. 837. 
(See page 292 .} 

Other recent and popular blue- 
prints arc ‘‘Roarner/’ a 16-ft. out- 
board cruiser. Nos. 765 to 770, $1.00; 
^'Hi-Ho2* a 14-ft. family outboard 
runabout. Nos. 840 to 845, $1.00; 
“Soverei^ of the Seas,” an out- 
standing historic ship model, Nos. 
828 to 835, $L50; Four-Room $700 
House, Nos. SSO to 8SS, $1.00. 

Also Iceboats* skis, snowshoes* 
models, toys, furniture, bric-a-brac 
shelves and scrollsaw projects. Com- 
plete list sent for 3c postage. Prints 
sell for 25c each or six for $1.00. Ad- 
dress Blueprint Department. 

(Other blueprints listed In advertising section) 



Coating for Motion-Picture Screens 

Motion-picture screens of the proper 
color to show the finest pictitfc detail may 
he ha<i by coating canvas or other suit- 
able cloth with a paint consisting of stick 
glue, lb., melted in tt gallon of water. 
The glue should be soaked in cold water 
overnight before heating. After the glue 
has melted and is still hot, stir in glycerine, 
]/2 lb., and ^inc osidc. 1 lb. The mixture 
should he stirred until it is of a perfectly 
even consistency and free of lumps. Tt is 
cipplied hot to the stretched cloth with a 
large brush. The fabric should Ijc left 
stretched tightly until it is dry, Screens 
marie by this process may be rolled with- 
out cracking or breaking. One gallon of 
the paint will cover 10 sq. ft. of canvas. 



Improvement on Your Bench Brush 

In cases where a bench Isrush cannot he 
laid down, as It may then pick np moisture 
or dirt, a si tuple 
holder to keep the 
brush in a posi- 
tion so that the 
bristles will not 
touch I lie hetich 
top, can be made 
fronia piece of tin, 
ora tobacco-can 
lid. This is pivoted 
to the back of the brush so that it can be 
turned crosswise when the hohlcr is used, 
and can i:^e turned flat against the handle 
when it might he in one's way while 
using the brush. 



Distilled Water Obtained from Your 
Electric Refrigerator 

The next time you defrost the cooling 
unit in your electric refrigerator, save the 
water that drips into the tray iindernealh 
the unit. Laboratory tests show that this 
water is just as pure as distilled water and 
it may be used for the same purposes. Be- 
fore defrosting the unit, be sure that the 
tray, which should be glass, is thoroughly 
cleaned. — ^ Daniel Egan, Paterson, N. J. 



CWhen hanging up Turkish towels to 
dry. use three clothespins instead of the 
usual two; they will dry straight and need 
not be ironed. 





ciT' 



pATNTED to resemble almost anytbmg; 
^ from a nno^ten soldier to a gorilla, 
tills wooden toy shuffles down an inclined 
board in a most amusing way. For mo- 
tiorii it depends on gravity and^ owing to 
the balance of the body and the angle that 
the legs and feet are set. one leg is free to 
swing forward while the body is support- 
ed hy the other leg. Then, as soon as the 
moving leg hits the lower edge of tlie 
bod>\ it stops and rests on the board wliiSc 
the body sha erves over just a tritfc so that 
the other leg is cleared and starts swing- 
ing down. In this way the walking mot loti 
is maintained. The hod>% prefenahly maple, 
is turned down to the dimensions given in 
Fig* 1, and it is painted and drilleil at ibc 
point indicated for a wire shaft on wlildi 
the legs pivot. These are cut down from 
yi-in. stock to the stacs given in Fig. 2, 
The angles at which the legs and feel are 
set must be accurate to assure movement. 
A pivot bole is drillctl through tlic upper 
end of each leg at an HCJ"" angle* The 
boles in the feet, in which tlic lower ends 
of the legs are glued, are drilled m. ofT 
center toward the inside, and the center 
line of these boles is oft 5“ from the ver- 
tical center line of the feet. See Fig. 3* 
When assembled, the bottom of each foot 
is 5“ from horizon taL Also, the legs in- 
cline toward the toe as shown «infl the bot- 
tom of each foot is slightly rounded at 
the ends. Arms may be of light cardboard 
or tin, pivoted to swing, or they may be 
simply painted on the side of the body. 
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Lengths af TelcBcoplni; Curtain Roda Provide EaaiJy 
Operated Slides far Drawers underneath Workbench 



Telescoping Curtain Rods Used 
as Drawer Slides 

Small drawers may be easily fined to 
the mulcrstde of the workbench lop by 
using lengths of telescoping curtain rods 
for slides. The rods are cut to length, 
after which one half is screwed to each 
top side of the drawer. The other half is 
then screwed to the underside of the 
bench top. 

Two Abrasive Sticks That Are 
Easily Made 

Here are two methods of making small 
abrasive or polishing sticks. The upper 
one may be made almost any width de^ 
sired, and it may have either a flat or oval 
sanding surface. The tool is merely a 
block having a hand grip at one end and a 
groove lengthwise of the center In which 
the ends of the abrrisive paper are held by 
means of a locking har< which, in turn, is 




held securely by removable brass hands at 
each end. The stick shown In the lower 
detail is for more delicate work, and con- 
sists of a small, narrow block on which a 
strip of abrasive paper or emery cloth is 
held by tapered wedges. 



Simple Method of Imitating Sunken 
Panels on Models 

In any work on models that requires 
sunken panels such as a stern board, as 
on the **Sovereign of the Seas," I use 3- 
ply veneer of the required thickness. It is 
very simple to cut through one ply and 
pick out the wood, leaving clean edges 
and a smooth surface. The wood can also 
be cut from the back for windows, giving 
the model a hollow' effect.’ — B, MacIntyre, 
Toronto, Can. 

Tobacco-Can Lid Serves as Warning 
on Bottles of Poison 

Buttles contain- 
ing poison or 

highly indamma^ 
ble liquids are eas- 
ily marked with 
the lid from a to- 
bacco can. Bend 
the center prong 
of the lid hinge 
downward and the 
outside ones up- 
ward. Then fasten 
the lid to the bottle neck with a rubber 
hand- This provides a red sign that is 
readily seen in daylight or felt when run- 
ning the band ov^er the bottles in the dark. 



How to Make Metallic Paints 

A good bronzing fluid that can be mixed 
until aluminum powder tn produce a high- 
grade aluminum paint is made by dissolv- 
ing scrap celluloid, such as that from old 
motion-picture film, 1 oz,, ill a solvent 
consisting of 1 pt, each of amyl acetate, 
acetone and benzine, or a good grade of 
lacquer solvent may be usetl instead. Tn 
this case, dissolve the celluloid in 3 pints 
of the solvent. For other colors, copper, 
brass or other metallic bronze powders 
may be used. Dry artists^ pigments may 
also he mixed with this fluid to produce a 
variety of colored lacquers. 
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Building Snow Houses with Portable Forms 
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Turning out the arctic igloo in mass 
production is a comparatively simple job 
with these folding forms. The eight which 
are used each consist simply of two curved 
side members hinged at the peak and cov- 
ered with canvas^ and held open by two 
braces inside. The braces are separate 
from the form* and slightly longer than 
the distance between the side memherR- 
Hence* when tapped into position they 
hold the frame open and keep the canvas 
covering taut. By knocking the braces 
loose, the form can be folded. The side 
members carry cleats on the inside and 
are hinged together at the top, Tack the 
canvas on the sides so that when open, 
the form will be 38 in. wide at the bot- 
tom, Use 2 by Z-in. material for the com- 



pression struts, or braces. In one of the 
forms, cm an opening in the canvas near 
the base large enough for a worker to 
pass through in order to get inside to col- 
lapse the forms after the snow covering 
has set. A cylindrical form sets at the 
peak of the structure. The tips of the 
curved forms rest against the small end 
while the larger cylinder leaves an open- 
ing in the roof for a vent* With the forms 
assembled, put *snow' around the base to a 
thickness of about 15 in., and work toward 
the peak, In removing forms, first take 
out the top piece then crawl inside and 
knock out the struts from the curved 
forms* one at a time, folding them and 
passing them out through the small door 
to a helper on the outside. 
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Practical Ideas That Simplify Lathe Work 




Electric Doorbell Wired to Lathe, tiioKS When 
ria£c Keaches End of Cut 



Warning Signal on the Carnage 

Wli en taking a long, a\o\v cut nn a lathe, 
time Is often uastctl because the operator 
floes 11 oi wish to tto other work and run 
the risk of spoiling the turning job. A 
warning signal can be provided by wiring 
up an electric bell to ring when the lathe 
carriage reaches a prcdetennlned point. A 
fiber block is cut to fit snugly over one of 
the ways and a spring-brass contact is 
screwed to It. The contact Is adjtisiahle 
so that tire lathe carriage will touch it at 
the end of the desired travel. An ordinary 
doorbell and a belLringing transiornicrt 
or a couple of flry cells, are wired in the 
circuit as shown. If a transformer is used, 
it can be connected to the motor leafls so 
that the current is on only when the lathe 
is in use*—Tack Beater, Fort Myers, Fla. 

Lag Prevents Vibration of Dog 

W h e 11 d r i V t Ti g rActPiAte 
s tn a 1 1 - fl 1 a Ju e t e r 
work between cen- 
ters in a lathe, f>r 
wlicn taking a very 
light finishing cut, 
it often happens 
that the dog \'i- 
brates due to tlie 
play In the face- 
plate slot^ which Is 



almost certain to cause chatter marks on 
the work. This is particularly true of the 
clamp type of clog. A simple method of 
preventing this trouble is to bolt a lug of 
thin Rat iron to the faceplate with one end 
hearing against the tail of the dog. Fric- 
tion caused by tightening the bolt w ill hold 
the Ing in place and prevent any move- 
ment of the iiriving dog. 



A Setup for Machining Concave 
and Convex Surfaces 

This method of machining concave and 
convex surfaces in a lathe has been used 
by One operator for several years. If the 
lathe has a compound rest, set it parallel 
with the ways* Then, with a centerpunch, 
make indentations in the tailstock and the 
cross slide opposite each other so that 
when a short length of drill rod, pointed 
at both ends, is placed in the punch marks, 
it will set at the angle shown. With the 
rod and the turning tool in position, start 
the power croasfeed and hold the carriage 




Accurate Job of Machining Concave ind Convex Sur- 
facci Aaqured with This Setup 



toward the tailstock by hand or with a 
weight. Sometimes a spring is used for 
this purpose, Wiien the tool reaches the 
center of the work, throw out the cross- 
feed and return the tool to the starting 
point. Depth of the cut Is obtained by 
turning the handle on the compound rest. 
If there is no conijioiind rest, the cut Is 
adjusted by lightly tapping the rear end 
of the cutting tool with a hammer. In the 
illustration, the setup is for a concave Job. 
For convex work, the principle is the 
same* except the rod is placed against the 
hcadstock and the carriage, which is 
forced tou'ard the headstock. 





A Small SHOP FORGE 
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Old Cream Seoarator 
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By FLOYD M. MIX 

\X riTH a alleraiions, an 
o]r| liantl-artven cream 
separator^ that is no longer sei li- 
able for its Lirigiiial purpose^ can 
tje transformed into a good 
workiiliop £orge» Begin by re- 
moving tbe separator IhjavI and 
the supply can* As the 
supply-can bracket will rot 
be needed ^ it can be sawed 
off and p tugged. The 
wurni-screw spindle, wliieh 
will drive the fan, is next 
threaded on the upper end- 
by removing the dust cap and drip shield 
and then loosening the stop screw, which 
is located on the side of the frame. Lift 
the spindle straight up as the top bearing 
and spring will come out, leaving the low- 
er ball-bearing in position in the frame. 
The top bearing should not be removed 
from the spindle. Replace it as soon as 
the threading Job is completed, and tight- 



removed and 
This is done 



en the stop screw. The fan is cut from a 
piece of heavy sheet metal to the shape 
indicated, it a ready made fan of the right 
size cannot be adapted. Dimensions arc 
not given as these depend on the style of 
separator used. An extra piece of sheet 
metal is riveted to one side of the fan to 
make it sufficiently rigid, after which the 
fan is placed between two hexagon nuts 
□n the spindle, so the fan will direct the 
air current upward as it enters through 
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the howl casing clraio. Extra holes may 
also be cirillcil m the casing to assure suf- 
ficient air intake* The spoilt Is removed 
from the milk cover^ it is placed over the 
fan* and a piece of 2-in. sheet-metal tubing 
is soldered to the opening in the middle. 

The firebox is made of white pine, 

lined on both sides with No. 22-gaugc 
sheet iron. PuIvori?,ed asbestos is packed 
between the fireliox frame and the inner 
box, which may he a heavy sheet-iron bak- 
ing pan. The space betiveen the pan and 
the outer box is then sealed with a layer 
of fire clay. The nozzle through which air 
is delivered to the fire consists of a 2-in, 
tiihcj which is connected with a length of 
wire-reinforced radiator hose to the sleeve 
on the milk cover, the hose being securely 
held in place with hose clamps. A piece 
of sheet iron* perforated^ is laid over the 
air intake of the firebox. W'^hen necessary 
to clean out the boles of cinders that will 
accumulate,, merely loosen the clamp ami 
slip the hose off. A still better arrange- 
ment is to use a tee instead of a sleeve, 
leading the hose to the side opening and 
fitting a plug in the bottom opening to be 
used for cleaning^ 

In mounting the firebo.x to the separa- 
tor a couple o£ angle-iron braces are need- 
ed* these being llattened and drilled at the 
ends for attachment to the firebox and to 
the separator Imse, The most convenient 
height is about 30 in. The back of the fire- 
box IS also rigidly attached to the upper 
portion of the separator, the exact method 
of .attachment depending, of course* on 



the particular type of separator used. A 
sheet-metal shield at the hack is also add- 
ed or, if you desire, a hood can be made 
for cnimection to a chimney. 



Bevel Square Used as Pitch Finder 

Equipped as shown, a bevel square is a 
time saver on such jobs as detei'oiining 
the correct pilch of a cut* fitting frieze 
boards, sheathing gable cuds* cutting raft- 
er butts and applying cornice moldings. 
The arc is made of sheet steel and is fas- 
tened to the beam of the square by rivet- 
ing through the sides as shown in the cir- 
cular detail. To do this* it is necessary to 

separate the two 
parts of the han- 
dle by loosening 
the rivets and the 
pivot pin that hold 
the two m embers 
together. The size 
of the arc will vary 
with the size of the 
square used, and 
the distance the 
arc is placed from 
the pivot pin. Cal- 
ibrate the arc by laying out the various 
pitches on a board by means of a steel 
square and set the bevel square to each 
pitch, marking the corresponding pitch on 
the arc. Lay out the plumb cuts on one 
sitle and the seat cuts on the other side. 
The figures on the arc show the rise in 
inches for each 12 in. of run. 
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Truck Hoists Help to Simplify Erection Work 




Cuntraciors engaged in 
s,mall construction jobs 
wilt often find these Uvo 
hoists hetpfol in their 
work* The upper draw- 
ing shows a small trucks 
equip peel with a pipe 
frame ami a winch, which 
is used to raise heavy 
iron beams or other loads. 

Each rear corner of the 
truck bed has a 6-111* re- 
inforced hole througli 
which Is fitted a sect inn 
of pipe, plugged below' 
the level of the truck l)cd 
and provided with Ganges 
to rest on tlie ground. 

Vertical members of 4 - in* 
pipe are slipped inside of 
them, taking the load o(T 
the truck bed. Braces, at- 
tached to the truck and 
to the vertical memberst 
serve to support the lat- 
ter rigidly. 

In the lower drawing, the motor and 
chassis of an old moEiel-T Eord are utilii!;ed 
as a power unit to operate a small skip 



hoist. The driveshaft ia dtaconnected at 
tlie rear end ami is shortened tnatcrially 
after the housing haa been removed* A 
4 -in* pinion is attached 
to the end of the shaft, 
wdiieh is supported ljy 
means of a bearing at- 
tached to a length of 
heavy flat iron, the latter 
being bolted between the 
sides of the frame* The 
pinion meshes with an 
IR-in. gear on the shaft 
of a small drum for wind- 
ing the hoist cable. The 
bearings at each end of 
this shaft are boiled to 
arched pieces of \/j by 2- 
in, iron* the ends of wdikh 
are in turn liolted to the 
cliassis frame. Vrom the 
drum, tlie hoist cable 
passes ihrough a pulley 
attached to the hoist 
tower and through two 
pulleys at the top of the 
skip* The hoist is towed 
from job to job. 
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Auto-Spruis: LcAf Fattened Ira Providt$ Cu&h^ 

iDued Platform for Mail Dispatcher 

Spring Platform Prevents Tiring 
of Mail Dispatcher's Feet 

An Oklahoma mail dispatcher who tired 
of standing on concrete floor to sort sacks 
of mail and distribute it in pigeon holes, 
solved the problem by standing on a spring 
platform, Two steel plates arc hinged to 
one side of a 1 -in, board at the corner 
edges and the main leaf of an old auto 
spring is bolted near the other edge. 



Universal Grinder for Valves 
of Airplane Motor 




111 grinding air- 
p Ian e-motor 
valves^ a great va- 
riety of stem sizes 
are eneoiin teredt 
which makes it 
necessary to keep 
a lunnber of dif- 
ferent g r i n d i n g 
tools on band, 
However, one tool 
to lake all valves 
is easily made, and 
will save space in the toolbox. Weld a 
crosspicccj for a handle, to a length of 
^-in. drill rod. Flatten the other end and 
drill It for a pin. A soft steel ball, approx- 



imately tltc size of the largest valve stem 
yon may have to work on. Is drilled 
through at right angles for two pins, and 
is slotted on one side to take the hiinille. 
A short iengtli of thin steel tubing is then 
shaped to allow the hall to turn on its pin, 
and is slotted to within ^ in. of one of the 
sides. When assembled, this gives a uni- 
versal action so that the tool works freely 
in the hand and the valve rests securely 
on its seat, A number of sleeves to fit the 
various sizes of valve stems can he made 
from pieces of tubing and clamped in thfr 
tool as indicated. — Ivan Kestcr, Chicago. 



Guide Assures Perfect Alinement 
When Tapping Round Stock 

When tapping holes in the ends of round 
stock, the use of a tap guide* or adapter, 
wull grcjttly facilitate the job and assure 
perfect alinement of the tool. The guide 
is a short length of round stock drilled 
lengthwise to slide snugly, yet willi a run- 
ning fit, on the end of the work. The 
closed end of the 
guide is tapped 
exactly in ihe cen- 
ter to take the tap. 

Tf a considerable 
amount of work is 
to be done, a lock- 
nut is necessary 
to prevent the tap 
from turning in 
the guide. — B. L. 

Matthews, Cleve- 
land, Ohio* 



Talcum Powder Cleans Marble 
Counters in Restaurant 

Restaurant tables and counters with 
tops of marble or enamel often become 
sticky in damp weather and give a sugges- 
tion of unsanitary conditions W'here every 
cfTort may be made to preserve cleanli- 
ness. After experimenting with cleaning 
hq utds of various kinds, one restaurant 
manager solved the problem by using a 
wad of cotton dusted with cheap talcum 
powder. The talcum does not remain on 
the surface in sufficient quantity to soil a 
cusiomer*s clothes, but it does leave the 
counter and table surfaces clean and san- 
itary to the touch. 





nvct* tile spindle. Press one washer over 
the hushing flush with the end which is to 
flt the disk^ and \ny a foot length of Nn. 
30 dotihtc-cotton enameled or other well- 
iiistilated magnet wire irt two file grooves, 
Slip another insulating ivasher over them 
and press it tight against the first. A pair 
of file grooves in this niatitier lined up 
with the grooves in the biisliing will serve 
as a channel through which to lead the 
wires. One of the ^vires is now bent up so 
that when the first slip ring is pressed over 
the hushing, it ^vill he wedged between it 
and the Insulating washer, "J'he ring shouhl 



fh 
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pASCIiXATING he^ 
cause of its ever- 
changing design in glow- 
ing red^ this sture-wln- 
(low at ten I ion arrester 
consists mainly of two 2 - 
Wcitt neon lamps and a small 
electric mol or. The current 
constmipliot] is ah out the 
same n> ihat of a hO-watt 
lamp, and the cost to nitikc 
it is almut three dollars. It may lie 
run oil direct current, using a d.c, 
inolt-r, lint it works heUer on xtI- 
t etna ling currents 7'he Ijand of reil 
light is produced by rotating tile neon 
lamps at a speed of .300 r.p.ni. 'Phe changes 
in I he shape of the light hand are caused 
hy lighting the lamps separaiHy or at ilie 
same time, which is done automatically hy 
a ihermosiatic switch. 

Figs* 2, 3 and 4 show the unit asscmhlefL 
The motor is screwed to a wooden base, 
Fig, R, and its shaft is fitted with an ex- 
tension that holds a disk on which the 
neon lamps arc mounted^ The extension 
shaft aFo has insulated slip rings which 
contact with brushes to convey current to 
light the lamps. Fig. 5 details the various 
parts of the extension shaft and the nieth-^ 
od of assembling them. Take a brass 

rod, drill it at one end to fit the motor 
shaft, after whicli the other end is turned 
down to the siitc indicated and threaded. 
A fiber nr hakelitc sleeve is now slipped 
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ceivc the shelts. which arc held in pWe 
hy tiTfhtly wrapping^ heavy copper wire 
aroqncl them on each side of the disk% and 
soldering ihe wire so that it nill not come 
loose* The disk is then drilled accurately 
in the center to fit snugly on the exten- 
aion shaftp where it is held in place l>y 
means o£ two plates detailed above Fig. 5* 
The wires from the slip rings arc then sol- 
dered to the shells. 

Next coincs the making of the guard* 
which consists of a strip of thin fiher or 
hakelile rolled to form a cylinder and 
screwed to a wood disk which is in turn 
screwed to the base* (See Figs. 6 and R*) 
The brushes that make contact witli the 
slip rings are made of phosplior’hronze 
wire and arc screwed to a strip 
of bakclitc as in Fig. 7, The 
brushes are insulated from 
each other atul must make a 
good wiping contact with the 
slip rings when the disk is be- 
ing turned* The motor will 
probably run too fast and its 
speed is cut down by putting 
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be turned so that the wire will 
rest in the groove* The other wire 
should pass umler this ring in its 
groove and must not make con- 
tact with the ring, care being tak- 
en to avoid damaging the instila- 
lirm* The third washer is slipped 
on, and the wire is placer] in posi- 
tiorit after which the assembly is complet- 
ed by pressing the other ring against the 
washer and wire* The insulation is re- 
moved from the ends of the wires coming 
from between the rings and the washers. 
A (Irop of solder on each will electrically 
connect them with their rings. Tlte stir- 
plus wire ,and solder should be removed 
with a file or a light cut may be made in 
a lathe, 

.After the esiension shaft has been com- 
pleted* a bakelite disk. in. thick and 
in. iu diameter* is fitted with two socket 
shells taken from old porcelain recepta- 
cles. Holes are drilled and reamed to re- 
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©THERMOSTAT 



consists of 8 ft- of No* 40 
Nichrome wire, space 
wound over asbestos pa- 
per wttli wivich the com^ 
pound bar is wrapped* 
I"(jr contact points, silver- 
wire rivets arc used. Ad- 
jtisting screws arc pro- 
vided on the stationary 
terminals. Tlicse shoubl 
be carefully set so that 
there is very little space 
for the compound bar to 
bridge* with the result 
that wdille it is slowly 
moving from one termi- 
nal to the other, it will 
loiidi both for a short time before fully 
breaking away from the first. This adjust- 
ment is necessary in order to give three 
designs, Fig* t, one immediately following 
the other without any interval of time* 
The whole cycle of changes will he auto- 
matically repeated. Paper disks such as 
are shown in the photo above Fig. 6 may 
be mounted on the end of the spindle with 
a machine screw. The number of divisions 
in these paper disks which will produce 
the best results will depend nn the speed 
of the sign. 
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resistance in the circuit* The two coils 
shown in Fig. Z arc for this purpose, al- 
though one coil may he enough. The re^- 
sbtance consists of Nn. 30 Nichrome wire 
wound on a porcelain tube. The amount 
of wire ret|uired depentLs on the particular 
motor used and is best determined -by trial* 
When the correct length of \vire is found 
to give about 300 r.p.m, it is wound on por- 
celain tubes and inounied where the heat 
it generates will nnt cause lire. 

Fig. 9 shows a simple thermostat to be 
connected as shown in the \\nring diagram* 
The compound bar of the thermostat is 
made up of a bu-iii. strip of sheet brass 
riveted to a strip of sheet iron of the same 
thickness. Pivoted at one end, on a hake- 
lite base, the assemidy is free to swing a 
short distance in either directinn at the 
free end in order to make contact with 
stationary terminals. The heating element 
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Lock-Miter Joints Made on Home 
Workshop Saw 

Many owners of home workshops have 
considered the lock-miter joint too diffi- 
cult to make and have been content to 
use the mitcrerl-and-splined joint instead* 
However, a lock-miter joint is easily made 
on a circular saw without special cutlers, 
using^ only a dado head. Material ^ in* 
thick may be conveniently plotted out by 
dividing it into six equal parts as shown* 
Note in Fig, 1 that the lines of the joint 
follow the intersecting division lines faith- 
fully except at one point, where the space 
is evenly divided. All cuts made on like 
pieces should be the same, Avoid making 
one kind of cut on one end and the other 
kind on the other end of the same piece* 
When correctly made, clamps need be ap- 
plied only in one direction, The only cut 
that may cause trouble is the miter at 
the outer corner, which is made with a 
smooth-cutting saw. Fig* 2 shows a setup 
for making this cut. It is necessary to set 
the fence above the saw. Therefore, be 
sure it is securely tightened, or it may get 
into the saw\ The table must be set at a 
height that will make the cut the correct 
depth according to the layout, and the 
fence set just close enough to n^ake the 
cut come to a point on the corner. 



Designs and Pictures Transferred 
to Wood or Cloth 

Ornamental designs, sketches on paper 
and pictures, or even photographs may be 
transferred to ivood, cloth or almost any 
other material with great accuracy by us- 
ing the' following process: The design 15 
first pricked wdth a coarse needle around 
the outline of the details to be transferred. 
The punctures should be about ^ in* 
apart* The paper JS then fastened to the 
wood or other material to which it is to be 
transferred with thumbtacks or w^eights, 
taking care to place the pattern in dose 
contact. Transfer powder, made by grind- 
ing together in a mortar, ultramarine blue, 
2 parts, and powdered rosin, 1 part, is next 
sprinkled over the pattern. The powder 
should be ground as fine as flour. After 
carefully removing the excess povvder 
from the top of the pattern with a camelV 
hair brush, a warm flatiron is run over it* 
The colored rosin melts and runs into the 
\A'Ood, thus fl.xing the color* Transfer pow- 
ders in other colors may be made by sub- 
stituting different colors for the ulira- 
marfne* Dry white leafl may he used for 
w'hite. chrome yellow for yellow, chrome 
green for dark green, and turkey red lor 
a brilliant red. 



Rubber-Head Tacks Improve Ruler 

To better handle thin flexible rulers, cut 
off the ends of a couple of rubber-head 
tacks so that iliey ate slightly shorter than 
the thickness of the ruler and drive them 
into it about I in. each way from the cen- 
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Two Taclci Cut Off latid Driven into 

Ruler Make It Eaiy tu Handle 



cit is good policy to use the smallest 
milling cutter possible as cost is lower and 
less power is needed. 



ter* In this way, you can slide the ruler 
around over your work by pressing tbe 
finger tips against the tack heads. 
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Testing Quality of Quicklime 

With ihc follnvving methods, anyone can 
test the quality of quicklime^ which is an 
itnportant factor in the value of a com- 
pleted joh in whicli lime is used. Keni em- 
ber tliat ll^e best t|iiicklime is always heav- 
ier than an inferior grade. It also feels 
greasv when ruhbcii betwcei; the fingers, 
while poor lime is gritty and is dry to the 
touch. When slaked, high-grade iimo falls 
t|tiickly, the water hoils furiously, and a 
great deal of heat is produced. When poor 
lime is slaked, the water hardly boils and 
is only sliglitly warmed. Good quicklime 
never requires more than half of its hulk 
of water to ishike it and it swells to twice 
its original hulk. On the other hantl, the 
poorer quality of lime will swell to about 
twej and one-half times its original bulk, 
Tlie Eiiial test is the residue left after the 
slaking. If running water is used, or if the 
water is cominually changed, good quick- 
lime will leave no residue, — ilerry Tanen- 
baum, New \'ork City, 

How to Cut Threads on Iron Rod 
with a Tap 

In a small ga- 
rage where equips 
ment was ra tiler 
limited, 1 saw a 
mechanic tliread a 
rod with a tap in 
the manner indi- 
cated. A hole was 
drilled and tapped 
halfway through a 
steel block, after 
which the tap was 
removed and a 
in, hole was drilled 
entiruly through 
the block to take 
the rod, tile Centcr-to-center distance A 
being equal to one-hail the root diameior 
of the tap phis ouv-half tile root diameter 
of the rod. The tap was again run into 
the hole and the rod was placed in the 
other hole, and by means of the lever and 
a latlie dog, the rod was turned against 
the tap, which cm the thread. ^V'ith this 
method, the tap nce<i not be of the same 
size as the work. Tn this case, a 54-in, tap 
was used to thread a rod. — Charles 

KugSer, Philadelphia, Pa, 




Fastened OvcralU above Lcff Rubber Flap 

Holds Carp-enter'fi Rule in Place 



Rubber Flap Keeps Rule in Pocket 

Although the leg pocket in a pair of 
overalls is convenient for carrying a rule, 
it is often Inst when climbing about on 
roofs or scaffolds. To prevent this, one 
carpenter fastened a rubber flap to the 
cloth just above the pocket opening. The 
ilap is easily lifted for removal or replace- 
ilieut of the rule, but effectively prevents 
it from dropping out of tbe pocket. 



Greenhouse Heater Improvised^ 
from Drain Tile 

In searching for something from which 
to construct a heater for a small green- 
house, I finally used a length of 8-in., drain 
tile, which had a connection molded into 
one side at a 45* angle. A kerosene lamp 
was placed on the 
door and tlie tile 
was set over it. 

Then a pan contain- 
ing water was tilterl 
in the top of the 
tile. The result was 
a little heater that 
raised the tempera- 
ture and helped to 
maitUaiii humidity, 

—Wm. H. Leach, 

Clevelaml, Ohio. 



CA piece of abrasive from an old cylinder 
hone makes a good stone for smoothing 
burned ig^nilion points. 
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cutting glass, a smooth surface on 
which to place the piece of glass is 
iiecdcil. A drawing board ec|uipped as 
shown in Fig» 11 has l»een found conven- 
ient. A hardwood strip is screwed near 
the bottom and a similar strip is fastened 
to tlic adjacent edge at right angles to the 
- first strip, being held by a 

holt and spring assembly 
at each end. The purpose 
of the second strip is to 
serve as a straightedge, 
the piece of glass to be 
, being slipped under 

it and the cutter then run 
along its miter edge as In 
Fig. 8. With the two strips in place, the 
board is ruled off in f-hi, squares with a 
knife, starting at the inner edge of the 
hottom strip and the miter edge of the 
side strip. Finer divisions of the hoard 
may be made if desired. 

The cutter should he run over the glass 
only once. It is not necessary that a deep 
cut be made. A fine, dean but continuous 
line is siiflicietit. If it should skip a few 
^ places you may carefully run it 

k over lhe^e places again, l>eing 

R caruful not to retrace over any 

H part alre;i{iy marked. After the 

cut bas been made the glass 
1 should be slid forward a ml tapped 
■ on the underside inii mediately un- 
l dcr the cut. Fig. 9, While tapping 
1 (he glass you will note that a deep 
I crack forms directly under the 
p V cut. When the crack extends the 
E I full length of the cut it should he 
p \ lined up with the edge of the 
^ ' bo.ard and broken with a sharp 



CIRCULAR GLASS 
CLTTTtR USED IN 
CUTTING DiSteS 



{^CUTTlNC OUT 
^ ^ 5ECTIDN 



DBCULAR 

IlNCd 



S<3UARE 



3J2 




StBiP5 



jySLbtREO’ 



BO^trg > 






S DETAILS Of CLAiS- CUTTING 
BOARD 



C0rL.5PBiN0 



ilowmviird movement .is shown in Pig. 10. 
If the cm was perfecily straij^hi and ini' 
intemipied, ihn glass will usually 
slralght. However^ if a few Irregularities 
result, the surplus^ may he removed by 
simply breaking it oft with the notches or 
teetli of the cutter. With a Ijttle practice 
the teeth may be used to great advantage 
in shaping glass. With them you can re- 
move very small pieces witliout cracking 
the piece. 

After some experience in straight glass 
cutting you will get the feel of the cutter 
ami become used to I lie cbaracieristies of 
glass. You will then be able to tackle suc- 
cessfully the cutting of round and irreg- 
ularly shaped pieces. Round pieces of 
glass are cut with a circle cutter shown 
in Fig, 1. This cutter is mounted on a ro- 
tating arm which pivots in the center of 
a heavy base. When a cutter of this type 
is not available, a makeshift arrangement 
which will do the job can be improvised 
from a regular cutter, a short square stick, 
a steel ball and a small piece of rubber or 
tape as in Fig, 2, The cutter is held to the 
cud of the stick by means of a tack, one 
of the notches being slipped under the 
tack head. Mark the desired radius of the 



cut on the stick, measuring from the cut- 
ter wheel to a point where the stick is 
placed on the ball With a hammer sink 
the hall some distance into the w'ood and 
then lay the stick and ball on the piece of 
rubber, which ’ivill prevent the ball from 
slipping out of position. After the glass 
IS cut it is turned over and tapped under 
the cut until a crack forms all the way 
around. Next, straight cuts are made in 
the glass as in Fig, 4, and the corners are 
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broktii away exact ly as In straight ciit- 
tifig, leaving the disk as in Fig. 3. Ovals 
anti irregular shapes are cut out by 
scrtitching around a pattern made from 
^-in. plywood. In making irregular cuts, 
as much surplus glass as possible should 
he removed by straight cutting after the 
design has been scratched into the glass 
and a complete crack produced by tappings 
The cutting of rectangular and circular 
openings in glass is more dilHctilt and re- 
quires more patience than straight cut- 
ting* It is important that only very small 
pieces of glass he removed at a time* Cut- 
ting rectangular openings* Fig* 5, is done 
as follows: First scratch the edges of 

the opening to Tie made, not marking all 
the way to the corners* Then tap the 
glass to start a crack at the center of eacli 



scratcli ami keep tapping gently until the 
cracks meet at the corners* Ne*vt make 
liiur t] [agonal cuts inside of the square 
and tap ill cm until the cracks form a sec- 
f!iid rcciangle* after which the inner cross- 
halt: lied square is serai chef t free hand and 
tapped to s1k»w cracks* Carefully knock 
out the inner si|uare with an ice pick, and 
tiieii remove the second rectangle, after 
wTstch [he remaining pieces of glass are 
broken away to complete the rectangular 
opening detiired. The edges of the open- 
ing may be made smooth by light *strokiiig 
with a coarse file, after which an emery 
stone is used for finishing* The procedure 
for cutting circular openings* Fig* 6* is 
practically the same except that a circular 
ent is made first* Tutting nut a section of 
glass as in Fig. 7 is done by first scratcli- 
iug the arc and the straight hues, after 
which tlie Inside part of the section is 
scratched diagonally. Cracks are then pro- 
duced by tapping and the small pieces are 
Iiroken out one hy one* 

Holes may be drilled in glass with a 
drill made Tiy grinding the blunt entl of a 
triangular file to a pyramid shape as 
shown In Fig* 12, The location of the hole 
to he drilled slmuld he surrnunded with a 
dam of putty* The dam is fiUed with tur* 
pentine to lubricate the drill* which may 
be rotated either in a drillpress or with an 
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ordinary bit brace, using only a slight 
pressure. When tlie drill starts to break 
through, the glass should be turned over 
and the hole completed from the other 
side^ very carefully^ of course, to prevent 
breakage, if a piece of clean white paper 
is placed under the glass while drilling, it 
will be spotted by the turpentine as soon 
as the tip of the drill breaks thrpugli, thus 
i^'arning you of the necessity of turning 
over the glass. Like’ other operations with 
glass, a perfectly smooth wood surface 
should be used as a support. 

13, 14 and 15 show methods of 
motiniing glass. If resilient ruliber mount- 
ings are not used, expansion and contrac- 
tion of the glass with changes in tempera- 
ture will cause breakage. These methods 
of mounting also make the glass less likely 
to break under shock and vibration. 

Glass may be ground smooth on a grin<]- 
stone or tine emery wheel if the work is 
done slov\dy so as to avoid chipping and 
heating. In all operations on glass, it is 
important that the glass be kept from get- 
ting hot as It will break when unevenly 
heated. Coarse files may be used for 
smoothing up rough edges, if light pres- 
‘ sure is used in quick sweeping strokes. 
This treatment is the most rapid method of 
producing a smooth edge; however, a wet 
grindstone is the best tool for producing a 
fine finish. Ground glass may be produced 
by rubbing the surface of glass wdtb water 
and coarse emery powder on a rag or piece 
of leather. 

Glass is sold in several tliickuesses and 
qualities. Ordinary window' glass conies 
in single strength (ss) and double strength 
(ds). Single-strength glass is approxi- 
mately ^^si-in. thick. Double-strength glass 
is about Ift-in. thick. Both of these vari- 
eties arc irregular in thickness and come 
in a number of grades depending on how 
free they are from flaws. Crystal glass is 
made in several thicknesses between dou- 
ble strength and plate. Plate glass^ which 
is made in different thicknesses, is the 
only variety which should he usedior mir- 
rors because of its uniform thickness and 
smooth surface. 



(Paper WTapped around the pilot of a 
valve re-scat ing tool will shim the hole In 
the motor block and also keep the tool 
from chattering. 




StQrckctpCT Uaea Shelf Qa Stdt of Sufa.r Birrd to 
Hold SmaU Sacks WhUe FillinM Them 



Shelf Attachment on Barrel Speeds 
Store Service 

To facilitate service in selling sugar and 
vegetables in small quantities from bar- 
rels, one mereban: made a shelf to hold 
the sack wdille it was being filled. The 
sbclF is attached to the barrel by means of 
dal iron strips^ which arc screw'cd otito the 
underside of the shelf and are bem at 
right angles to project downw^ard so that 
they can be inserted between the top hoop 
and slaves of the barrel. A wire bracket 
on the back of the shelf holds a quantity 
of paper sacks ready for use. 



Capacity of Wood Clamps Increased 
with E3£tension 

Strop men often have use for extremely 
long clamps, which can be had by using 
ihe extension shown. A hole is drilled in 
one end of each damp and the extension 
piece, of any desired length, is fastened 




ENtensloD Pmn«d to the End* of Wood Bar Clamp 
Increase* It* Usefulneas 



lietween them. Short lengths of dowel rod 
will serve as pins. Iron as well as wood 
clamps can be altered in this way. 
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Bent, Heading Nad Chucked En Hand Drill Helps to 
Flare the Knda of Tubinx 



Simple Tool Flares End of Tubing 

Flaring the ends of small tubing is easy 
with this toolj which is merely a headless 
nail hent lu the shape shown and chucked 
in a hand drill. The pointed end of the 
nail is inserted into the end tjf the tubing, 
which is clamped in n i.ise, and is t timed 
with the drill, pressure being applied to 
the nail as il turns. — Masaru Yamaiichij 



before dressing them to thickness after- 
ward. This allows the shrinkage lo take 
place in the joints iirst. Then, when they 
arc dressed to a level surface, the veneer 
can he laid without any danger of the core 
shrinking and mining the job, — John E. 
H} ler, Feoria, 111. 



Refrigerator-Cooling Coils Used 
as Oil Coolers on Motors 

Cooling coils of some types of rnechan^ 
jcal refrigerators make excellent oil cool- 
ers for auto, marine or airplane mntors. 
Installation varies with tlie motor, but 
there is usually an oil-pressure line out- 
side where one end of the coil may be cut 
in, Tbe return line may he connected lo a 
scavenger pipe or run into the sump or 
tank. On auto motors that have oil filters, 
the coils should be installed on the outlet 
side of the strainer, if tliis line is to he 
used, as the uncooled oil passes through 
the Httering mediiim more readily than if 
it were first run through the coil.— Ivan 
Kester, Clinton, Iowa, 



Wall Racks for Holding Small Tools 
and Show-Card Brushes 



Kealakekuaj Knot^ Ha^^aii. 



Two Precautions to Remember in Gluing 
Corestock for a Veneering Job 

Have 3 *ou ever glued up strip nr short- 
hlock cores for a veneered job, dressed 
them neatly and laid the veneer, getting 
what appeared to he a frsi-class jol?, only 
to find later that the joints in the core- 
stock apparently showed right through 
the V'cncer? This trouble is caused 
hy the moisture from the Joints 
ht'ing aiisorhcd hy the surround- 
ing wood, vvliidi causes them to 
shrink and pull the face of the 
veneer in slightly at these points. 

Smeo these points are a tride low. 
the light does not strike them at 
the same angle as the rest of the 
surface, and they been me notice- 
able, Two precautions are neces- 



For holding small tools such ,as drill 
bits, files and chisels, the wall rack shown 
in the left-hand photo will be found coii- 
vetiient. It is cut from a piece of sheet 
metal, which has tabs along each side bent 
outward to provide holding arms for the 
tools. Two tabs arc also made at the top 
of the rack and are drilled for hanging the 
rack on a wall or the back of a workbench. 
The same idea can he carried out to make 
a holder for show-card brushe.s as shown 




sary. Use only one kind of wood 
in a given core because different 
woods have different shrinkage ratios. The 
second precaution is to allow [he cores to 
season after gluing them edgewise, and 



Theafi Radca Will Hd^ld Your Toots or Shov?-Cird Brusties 
on a Wall qr the Back of ihe Workbwich 

in the right-hand photo. In this case, 
heavy cardboard may be used, — Ray J, 
Marraii, Kansas Citv, Mo. 
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Cold-Weather Hints to Solve Auto Troubles 



When UsLhe Hot Water to 
Warm Up Inrakc MAnifald to 
Make Planing Eailetf Heat 
Can Be Htialned hy Wrappine 
Cloth on the Manifold 



Vaseline in Key Holn 
before WastiAng ta 
Avoid Froicn Locki 



Hot Air Forcnl against 
Windshield through 
Perforated Hose Pre- 
vents rroiting 



Rubber Tube on Overflow Pro- 
jeets under Fender and Keeps 
Alcohol Fumes Out of Car 



Cracki *t the Molding Filled 
with f f. ■Ttpj' XI jjI and 

H Coat qF Top Drr^aflTg Pre- 
vem Lcakae^H^4rtTir Dry Rot 
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Soakire New Cylinder-Head Gaskets in Water Asaurcs 
Eifectivt $eai between Motor Head and Blocjt 



Soaking Cylinder-Head Gaskets 
in Water 



r Before installing a new cyUmlcr-bead 
gasket on your car^ soak it in water for a 
tew niintites. This treatment softens the 
asbestos center so that it can he coni- 
► tpressed when tlie head is pulled do\en 
tightly on the motor block, thus making 
an effective seal lietwecii: the two parts. 

1.. Grease Gun Made from Tire Pump 

For ordinary use^ an efficient grease guti 
can he made from an old tire pump. Re- 
move the lower end of the pump and sub- 
stitute a wood block having a liole drilled 
about halfway through its center to take 
the end of the pump* This hole should be 
slightly smaller than the barrel of the 
♦ pump so that the threads on the end will 

_ cut into the sides of the hole. Next drill 

the block from the 
opposite side to 
take a pipe 

nipple. The prop- 
er terminal can he 
screwed onto the 
free end of the 
pipe to fit different 
types of fittings. If 
more pressure is 
needed than can 
he ol>taincd by 
pushing on the 
^ handle, solder a. nut to the underside of 
V the screw cap of the pump and thread the 

^ ' f -J "■ 




plunger rod its entire length to screw into 
it. Also^ substitute a wood or metal disk 
for the leather disk on the end of the 
plunger rod. and. instead of removing the 
lower end of the pump, drill and tap it for 
the pipe connection. Then remove the air 
hose and plug the hole with solder. 



Imperfect Spark Timing Causes 
‘‘Rough” Car Motor 

When two sets of timer points are used 
in a car motor, they must be synchronized 
or motor performance will he "rough. " 
This is due to unequal firing in the two 
sets of cylinders, the spark occurring early 
on one set and laic on the oilier. The same 
amount of gap on each set of points is not 
always sufficient. If the motor still lacks 
smoothness after the points have been 
equalized in this manner, set them with a 
commercial point synchronizer by which 
the timing can he equalized in degrees. 



Holder for Spare Spark Plug 



Fastened at i 
some Convenient 
place uiidcr the 
hood of a car, a 
large rubber- 
stamp clip makes 
a good holder for 


1 ^ 

Cj 6 




a spare spark plug. 


'Of 


r*r 


This is much bet- 




7^ 


ter than keeping 
the spark plugs in 







the tool kit, as 

the porcelain is sometimes broken or the 
points are bent by contact with heavy 
tools. — 'C. R, Breckciirldge, Jr,, Fort Laud- 
erdale, Fla, 



A Precaution to Avoid Scored Cylinders 

When fitting new pistons and rings in a 
motor, I have found the following precau- 
tion helpful in preventing scored cylinder 
walls: Before inserting the piston in the 
cylinder, one end of the pin is plugged 
with cup grease. The pin is then filled 
with motor nil and the other end is simi- 
larly plugged with grease after which the 
pin is put in the and the piston is 

slipped into the cylinder. This assures suf- 
heient lubrication until the oil is circulat- 
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ing freely, as tlie grease is soon ineltctl ami 
the oil is releasetl at the time when it is 
most neceJed* — Karl P. Roberts, Kenton, O, 



Improving Luggage Space in Coupe 

The luggage compartment under the 
rear <leek of a coupe or roadster is usually 
dark w'ith the result that many articles are 
misplaced and it becomes a dirty catch-all. 
With a little work this can he changed and 
its usefulness greatly iticrcascd. Brush om 
the compartment with a stifT-wirc brush 
to remove the caked dirt and rust. Wipe 
all the surfaces with a cloth soaked in gas- 
oltiic or naphtha, and paint the entire in- 
side with aluminum paint, Spongc-riihber 
matting or carpet can be placed on the 
floor of the compartment to prevent ine- 
taliic articles rattling. A dash light mount- 
ed on the deck support will provide plenty 
of light at night. Boxes bolted in place on 
the door will he found bandy for storing 
tools or camping equipment. 



To Remove Rock Wedged between 
Dual Tires on Truck 

Often on road construction or other 
heavy hauling jobs, pieces of broken con- 
crete or rocks become tightly wedged be- 
tween the dual tires of a truck. To avoid 
the necessity of deflating the tires or re- 
moving the outer one, the following meth- 
od can be used : Run the truck forward 
until the stone is slightly to the rear of 
a vertical line through the hub. Place a 
crowbar betw^een the stone and the hub 




Kock Removed from between Tires on Dnal-Wbeeled 
Truck with Crowbar or Qld Driveshaft 



as shown, and slowly back the truck until 
the har forces the stone out. 




Hold Shocks Are Abtorbed by Spiingi in This Trailer 
Hitchp Which Alio Comp'enaate^ for Side Sway 



A Shock! CSS Trailer Hitch 

Eight sturdy coil springs in tins trailer 
hitch absorb shocks in starling or slop- 
ping and compensate for any tendency of 
lire trailer to sway sideways. The main 
part of the hitch is made from a piece of 
plate iron, the corners of which are 
cut out and the sides bent upiivard to form 
a hox 2 in. deep. The corners are welded 
together, after which the sides are drilled 
as shown to take the hooked ends of the 
springs. These arc 4 in. long and ly* in, 
in diameter. A ball-end bolt is next weld- 
ed into a hole drilled in ibe center of tlie 
liitch and serves as a bearing on w’hich a 
second piece of plate iron, 4 in, square, 
rests. If a hall-end boh is not at hand, a 
heavy carriage bolt wdll do. A pivot pin, 
for attachment of the trailer tongue, is 
welded^into a hole drilled in the center of 
the smaller plate* Attaching the free ends 
of the springs in holes drilled near the 
corners of this plate completes the Job. 
The method of attaching the hitch w'ili de- 
pend on your car, but it must be fastened 
in a fiat position. 



Loose Fan Belt Causes Knock in Motor 

On some of the latc-modcI cars, a loose 
fan belt causes a noise that sounds some- 
what like a loose bearing knock. The next 
time you hear such a knock and you are 
reasonably certain that it is not a hearing, 
check the fan belt to sec if it is tight 
enough. — James W. Clift, Columbus, 0, 
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Toolbox Underneath Car Hood 

Owners of 1933-inodcI Fords will find 
that the space over the cowlmg under- 
neath the hood can lie converted into n 
toulliox In which to carry large tnoK To 
do this, a piece of sheet metal is bolted to 
the front of the cowling so that it will ex- 
tend upward to the radiator brace rods. 
Smaller pieces of the metal are similarly 
fastened to the sides, Tlie choke and 
throttle rods are covered with a sheet- 
metal hood, wliich also forms a partition 
in the compartment, A lining of rubber 
matting or okl inner tubes split Icngtlnvise 
Avill keep tlie tools from rattling. 



In Our Next Issue 

MASTERPIECES OF AMERICAN FURNITURE 

With THOMAS JEFFERSON^S MUSIC STAND, we are running the sec- 
ond of a series of articles on the construction of outstanding pieces of furni- 
ture, enabling the home craftsman to build accurate copies of the original 
pieces now carefully preserved in museums or in private collections. By 
making this piece, which is as beautiful as all of Jefferson's designs, you will 
have something of rare value and interesting historic background, 

FUN AND PROFIT IN ELECTRIC-PEN ETCHING 

Electric pyrograpbic pciif;, now available at low cost, enable anyone to make 
pleasing plaques, boxes, tie racks, liric-a-brac shelves and mimerous other 
Items for pleasure or profit. 

IDEAS FOR THE MODEL-AIRPLANE BUILDER 

Simple and practical hints on model-airplane construction that have been 
found effective in lightening the weight and increasing the strength and power, 

A 

REBUILDING OLD STORAGE BATTERIES 

How to make one set of guotl batteries frnm two old sets — especially intended 
for tliQsc whose light plant is out of use because new batteries are needed. 

WORKING WITH TAPS AND DIES 

Successful threading and ta]iping with hand tools is more dependent on 
knowing the tricks of handling them than any particular skill, 

FAST PEDAL-DRIVE ICE SLED 

You can get real speed from this streamlined sled, whicli has a nail-studded 
traction wheel and is propelled by foot, 

SERVICING YOUR AUTO HEATER 

Getting the most nut of your beater to make the car more comfortable. 




Top of CnwIinK Underneath Ford Kwd Converted into 
Toolbox for Storing Larec Toots 
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So has the 



HEART 



FIGHTING 



R etired Ubd«feated UghtweighE Champion 
^ of theWorldf Bfliny Leonard has the punch 
chat wms~the power to smash on through to 
victory^ tio matter how tough the going. 

The tp34 Harley'Davidson has the winning puncbr 
too. Its marvelous TNT motor gives ic power chat 
Jaughs at hilb and mud — 36 eager "horses”! 

It*s a true Fighting Heart — ^ tike Leonard's — - the 



heart of a champion. There's no quit in its make-up 
but amazing BpH(h getaway, and dogged puLIing 
power. Give it a trial and get the thrilL of your [ifet 

In oomforti ease of handling, classy Ajr'Flo styling and 
nifty cnlor schemes^ this great 74 Twin lives up to the 
promise of its wonderful motor* 

See the mw Tvins and Singles at your neamt Hatlq/^ 
j>£tWdirefi DeaUr^s, Ask about fns Easy Pay Pfarn^ 



MAILTHIS COUPON 



k.1 



Hular^Dai'IdHin UatAT Cq.. Dipt. T „ 

Inlanfllpd kn Ui« "'PlihUn|f ShhI l3huLntnd lltamorB. 

PowlMiv 3[un.p b W fcat pf mBilinr. 



Han A. 



AtUmi-- 



ilrBTBld I f lt-1t rnui<. ( k OairunBodnp 

t i lA RMn. Ch(n* Af A AOXip. 



TT/irn triiifap I'd n^ftfcrffscra ij/eitje mcJiiifjn PopttJar 
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IRVING 

JAFFEE 

Winner of 1,0Q0 tnedali 
and tropbie«,i[ic[udtiig 3 
Olympic Skating Cham^ 
pionship$i Jafiee bas 
brought the highest skat' 
tng honors to the U-S*A* 
Asked recently if he was 
a steady smoker^ Jaifee 
saidf but that goes 

for Cameb only* 1 have 
to keep my windj you 
knoWf and healthy 
nerves*” 




Ctopjrrigtil> IL J. R«moMj TQt)««£0 C«m[uR]f 



Sfeae^ Smokers turn to Carnets 



You*ve often seen his name and picture 
in the papers— JafTee, the city-bred boy 
from the U*S* A. who beat the best Olym- 
pic skaters that Europe had to offer, and 
became the skating: champion of the 
world! Speaking of speed skating and cig- 
arettes, Jaffee says: '"It takes healthy 
nerves and plenty of %vind to be an Olym- 
pic skating champion. I find that Camels, 
because of their costlier tobaccos, are 



mild and likable in taste. And* what is 
even more important to a champion ath- 
lete* they never upset the nerves.” 

ct G 

Change to Camels and note the difference 
in your nerves. . . in the pleasure you get 
from smokingl Camels are milder* * * have 
a better taste. They never upset your 
nerves. Begin today! 



IT IS MORE FUN TO KNOW 

Camels are made from finer, MORE EXPENSIVE 
tobaccos than any other popular brand, 

TVkmt icHNn^y to rtfJttprfls'erff pfcoai: Tn^^nffon Poputar ^^echrt^^ics 
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A 

MATCHLfSS 

BLEND 



J (rnw n lErif) SH) in^hfs lann: nn the edpfi* of ;i titfWfipup-f'rx 
Stick i\ BLrjitt'ht pin in Lln^ t cn-ntcr. iSuc« n fnri-- 
Hn (Til- r on either HI do of the pin» Cloaeyoor4'>"r5...try li;> 
measure ofT quickly thodiKtanreR by moving both handa 
nt the name Lime- Have a wutchoT atop yo J when you 
reach the edpe. See if hnth your flfipfera hiive rririVL'd 
the same dleionce. Mu»t people have to try ^^hsji. jil 
lL>ast six times beforo both hands come out evenly. 

Franfc Crillcy fCtunei jtmoJiC'rjT famous clccf 

dtL'i-Tj swt'c't'Ji/itl mi hiJi ^^ccuiid (ry. 



10' 



T R 'i' 
THIS 
TEST 



CAMEL’S COSTLIER TOBACCOS 



NEVER GET ON YOUR NERVES .. N EVER TIRE YOUR TASTE 



TV/prit toHtinff to o'rfnrrHa'rr* pJfuar inrufioH Pnpnifir Muthfinie^ 
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[Pl does mot stick 1^ 

2. Saves Fly Wheel 
Sfarler Gears 

3, Saves T?me* Trouble and 
Towing Charges- 

f 4^ Can beAins+aHed 
if , Withoul Mechanical J 
AlieraHons 



Katfanwide 

SERVICE 









■ 


top ^ 


Lai 


HOCK 


IIM 



Because of its new and patented desi9n, Charter- 
starter-Drjve does not fticl< even in cold weather. It 
doei not chew Hywheel starter eeart becau»e the pinion 
Uautomaticallv turned to a mesh position to encase the 
teeth on the flywheel gear* Saves time^ tiouble^ towing 
charges by its superior mechanical design, 

No mechantcal atlerations necessary to replace the 
ordinary inertia drive with a Charter. You can do it 
yourself^ or have it done "while you wait" by one of 
the 4000 Service Stations in the S, and Canada, 

Send today For the name of the nearest Service Sta- 
tion or for the drive itself. Ten-days Free Trial in any 
case. Garagemen wishing technical informatjon should 
check the coupon, 

vanBa-arranawBaanari aaa aa ■ ■■ l aaBaa ■ 

; BUROESS^ NORTON MFG. CO,, ! 

SOO Peyton GtntvCj lll.j U, S. A, S 

S QJ Sand addrttt af ntarttl Sarvka Station. \ 

i 1 — I Strvd Charter Drtv« to At S 

S I I car built in 19,, . . f^r l0-day Fr*c Trial, Mon«V Chcar'- a 
S fully rt^undtd If not saUtAtd. S 

S I I Monay Ordat amclosad | \ Sand C.O.D. S7.50 i 

! ' 1—1 jMld, : 

■ ! 

■ p 

Z Nam* .I,,*..,,,,.,..,,., ■ 

■ ” 

m 2 

; Sbttl. Z 

■ z 

a City, I,. I, , . ,5tala Z 

Z [ I Sand tachnlcal informiLion m rtirtar inftalfitlon Fo( ; 
a L I Garajeman, ■ 



WITH THE RADIO PATROL 

(Continned frotn page ISl) 

some states, is almost unheard of in Mich- 
igam Only three such cases were recorded 
in a year. 

But these Michigan troopers are not 
essentially highway police. They do patrol 
the roads, but actually they have all the 
police powers conferred by the laws of 
the state ami are vested with as much au- 
thority in a city or LsnJatcd forest as on a 
public road. Naturally, however, traffic 
work takes up much of their time and the 
wideasvakc officer often makes important 
arrests merely by observing the passing 
cars. For instance^ ^vheii a couple of 
troopers sighted a shiny new car with old 
license plates, they decided to have a look. 
Instead of an auto license dodgetj they 
caught two bank robbers with $1BO,000 
worth of stolen bonds* 

Another reason why a few men, aided 
by radio, are able to police a large state is 
that each man is hand-picked. To wear 
the distinctive blue coat and cap, gray 
trousers anti leather puttees of the Mich- 
igan police requires more than an ambi- 
tion to be A trooper. Applicants for such 
jobs must he over twciity-lhrcc and under 
thirty years of age, at least five feet and 
nine inches tall and weigh at least 150 
pounds. They must hav^e high-school edu- 
cations, he single and agree to remain un- 
married for at least three years after join- 
ing the force. 

The troopers travel in pairs and do not 
even go in the *^high-powered” cars asso- 
ciated with the crime fighters of fiction. 
They use light autos of standard make 
which provide sufficient speed combined 
with quick pick-up and easy maneuver- 
ahility. The only distinguishing marks as 
they toll along the highways arc the li- 
cense plates and the inconspicuous **State 
Police" signs on doors and rear panct. At 
night they use a spot light set in reverse 
position on the right front fender to flash 
their State Police identification as they 
overhaul a motorist^ 

The cars, while inconspicuous^ are not 
as innocent as they appear for each pair 
of officers goes prepared for trouble* They 
carry not only side arms hut a shotgun, 
ritic, gas grenade and flares as well as a 
lirst-aid kit. A few emergency cars have 
space for machine guns and there are fifty 

(CciTitiiiura to 113A) 
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Snapshots at Night ! 



Hcmv to ifct thi» picture 



the cirrrer;i joins the family 
cirdc indtxirs. Olij picture- 
ir liking rules are forgotten* \ou can 
take snaps hots in thehouse^at^/jjj;^// 
All you nccU is a caincra with an 
/. 6*3 (or faster) lens, two or three 
Mazda Photoflood Jiulbs that screw 
into any scxket, and Kodak Super 
Sensitive Panchromatic Film- 
Kodak ^^SS” for short* It has three 



times the speed of ordinary 
film under artificial liizhc* 

With this combination you 
can enter an entirely new 
fickl oi p i 10 tog rap h )■ — sn ap- 
shots without sunlight. 

Hold the camera in your hands 
as you Would outdoors. One click of 
the shutter and ytni've made a 
snapshot — at NIGHT f 



.X.friin'U'^niiiof Qt Twn 

l^hcii'aflafKla '.Ur verhv In 
lii mp ' : nnt Phnt'ii'llrHi4l In lamn 

^'R. l‘hfi[Qfh»dn nHnj^trKt'cd at 
left nr* li^d for t wd ltu«f Fi or more 
of L'QntlnuOOi IJ» . * jtixtd fnr lots 
of pfL'Curti.. 



FREE FOLDER* Indoor 
ttircft irresty M'lth "SS" Film— 
titr otily trLi:k it irr#nitin£ yaur 
Itjtho. A*k y-nur dealer (or '^ttr 
direct} fur tile fuTiicti ”Sna|i- 
(tlkfiis N £a.-si miti Kiid ai 

Co.r Roi:liuttr, N, Y, 



.••wtfli Eastman’s remarkable new film 




FINf CAMIRAS . , . itfaal far Night Snapthota 



KOD.^K !ifX-3o flcftl,./.6.j If tin, ideal for 
nij^ht tn;Lp.^hot9^:^4X > pictures, | 17 l 5{1. 
Kcjibt picturtii, 

flfit>truir iS ^center) . . . i VefsatJe 
cjtnwa. Grnuntl flait bark* jclf-tlmer* 



douhle-t'ZTt^njcinit [tclliiw*, Cnmpiir 
ihuttrr,/.4rS leo9 — S^6, friebt)*. . 

minianurrumt-ra^ LI It r.a-fa.Kt /. 2 iL-nn * , . 

aprcditip Id l/jOP. ifi piL'iureiradi lo-piiitti;. 

With cue, range finJen twoHUw*— 



KnD.lK tSr tiiiihtnlTlK-ratt itlm^wilh gnri-ll 

lighthlliK on the fainillar yelbw btik. 

KOD.AFLECTOR — lneipeni9ivc, eHident * . * 

makei Z PhnlnJlcmd bulb!! dn (hr wptk ctf 9. 
Complcie., w[rh irjnd, re Electors and cord^ 



Whci^ inrittnff tQ <3dTEeriils^rji Tnentfon If eo/i allies 
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Only 

$Qg. 9 o 



CASH 

or On E«y Terms 

iO Day Trial 

No Money Dawn 

PoslthTlr ttie iTTMt 
en tisruiiJn ever i>irer^Fl 
A ReDuLhc likio ii^xie] 
ilerwnod No. 5 for (Ullv 
tcuhl ur on t^rrn«h. HiLt^ up- 
t(v4AU' lln pruvenipnlfli i nr] ikliJuf “.laruj _ 

KTd 4-row' hachaiMiccr, But^imATlc ribbon reveme, Fbitt- 

locJl kej, 2-™ior rinbrni, elt. Tbs perfect eEl puriKHio lyiMurriter, 
Cuiripletely raflniilieil Ud fULLY CUAiiANTEED, 



Fnmout 
Na. S 
fTennbthed. 



LflHi T»iA T)r^fwllfw| 

Cum-bfat* im-niH SUnd?' 
CaiifH 'bt thB FajiHiii V*D 
0ant Sj¥wd Tifwwrttinf 
a TPfun — fi Jir PliHi r»r^ . 
limtnbd, tmti 



Mone^r-Back Guarantee 

Send eouiMD for iQ-dby Ttiai — ll ynb de- 
cide tn hcop ll pay only a nuvnth 

until 1-I4.D0 (term piiO!!]i la paid. limLt^ 
offer— feet at DUCG. 



I 

I 

1 

I 



lirreRHarhOnAL tvhwhiteit ExciuHUe, 

311 W**1 llAVM feLr, Clilb49^ IH.i Pvbbi 301 

Pmi^trvywd Ko. S IF. O B . ChbrWi «)na fitr Tt T bm fidl 

I^TlrcUf ^ChAhI J nu Trlum il rtp<n« pbLbrri, IT 1 ktip Jl I wlfl jbfe}' *■ 
moatlb yjibH J b^.n (44.^0 EtcTB. prlct] io. full. 

..r.,. dd + -jdd..».d....d........... J .d. 



Aildr*^ 
T[»n. d 



Bible. , , d.L| -d...d - , r , 



I 

1 

1 

1 




Own this Radio 

for less iHan 4-cents a day 

NOW on 30-DAY TRIAL 

thni Direet 

Ktnf, tnEE eaUlov I*™! ]»* ]W« fafi •Ibfoy tbli 
^ - ■ ' SC dbill 



yat UroldiiDicinf] tn yOvT uira Ibvnir fie 40 
FREE. Openua jnywheTitluitTWi.uj'd ImiittHmptnl 

I. -- - - _ . — Ir-amDwaaT'olti'trlllvTat “B ’ 

bdtrarUi, *^4 Ebort 

U'av* Th<w»*a»ai of 

■niialbi^ qwnlirb. Ifm n-d- 
p«nil Jbi^TPd 9t 4aJ1*iat. 

HMqy «WF CdlKW iKlMnfr 

>■<>[* PtihC In En^ r4lJklne. -Ona. 



mauM *r 0 dV i r 

Aa i¥l|f M4lnl. pi' 
iMFbiKin MMbd. 
fpxxvHt'aaa. AtTBl'a 

FV«*. niVaia 






tr*'' P'UBTRTlItR'. l4c*ti^dd 

CD 1 1 tevVrS; S8-95 fcSL, 

P If F F ^steard or coiitKiia Aok for 

" ■■ ™ ■■ ticw oatftlog. 

«CM.BffifrOilK num IMpC. t. tlTOT Ih^nwln Am., balnlt, Hkeli. 

I tfrtid M FUEIf ml lint U)J icsnt> pn>vcnitHU pliti u ub u Df-Ehu-). | 

I Al'nilH .n. ........ d r, r. rndd.d ,dd... . ..... | 








YOU WANT CLASS PINS“»* h.« 

IDF nay rur, idt eolotv. 

pIntAl]. 1 14 11, S.&C Wi BOI4 plblHl. A#) 
Irterline. flte ■». SPref plntnd . It vr p»H, 
Ite v: Xd 14 plated, 4flc«;pUrt|91f . Mri u. 
SUrlitv ail^Bf Ting4 u iliirwD , I or non 
tl.HcK Will:* Fof f+m CUaJiTCtib' J 

M(lx]IAlti(A.b>CrI'tdltT +t fiKfcttiETpHT. 'I® 




WITH THE RADIO PATROL 

(ConiiTiued from 116A> 

motorcycles to augment the auto details. 

Each year, in school, these young- troop- 
ers arc taught more about the scicmtfic 
angles of crime detection, not with the 
idea of making every man a Sherlock 
Holmes, but to show them how to recog- 
nise evidence when they find it and how 
to preserve it after it has been found. The 
bureau of identification, also at East Lan- 
sing, lends invalualilc aid to the troopers. 
It is a modern laboratory for criminal in* 
vestigation with every scientific aid. ll 
maintains the largest fingerprint file of 
any slate bureau— more than 1,250,000 
prints— and the collection is being in- 
creased at the rate of 100,000 a year. It in- 
cludes a photographic laboratory, micro- 
scopes and otiier apparatus for making 
ballistic tests, and ultraviolet-liglit equip- 
ment for testing handwriting. 

On file in this department also is a rec- 
ord of virtually every small firearm in the 
state. The dealer who sells such a weapon 
and the purchaser each must report the 
sale, while the purchaser must submit the 
weapon lor the recording of numbers and 
for inspection. It is a serious offense in 
Michigan to possess a firearm that is less 
than thirty inches long without reporting 
the fact. 

Michigan's experiment with the radio in 
outwitting the criminal has been so suc- 
cessful that other states are considering 
similar systems, Massachusetts already 
has a state- wide radio system for police 
work and several metropolitan districts 
have the nucleus for state systems, Mich* 
igan police officials even vision the day 
when there will be a national radio hook- 
up devoted exclusively to the broadcast* 
ing of police information. 

^The crook does not respect state boun- 
daries or county lines," says Capt. Lau* 
rence Lyon, in charge of the radio divi- 
sion, '',As long as he roams the country, 
the radio seems the quickest and surest 
method of overtaking him. This can he 
accomplished by a national police radio 
system* The crook used to feel fairly safe* 
once away from the scene of a crime. To- 
day he finds every officer alert the minute 
the crime is discovered. For not even the 
boldest criminal in tlie fastest car’ — or air- 
plane— can out run the telltale voice in the 
police radio room,*' 
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Get one of these Valuable Books 



,1 



Shows 







96 Sizes and 
Types of 
South Bend 
LATHES 

Sent FREE 
pottpaid 



Ife" X 6' Ouldc Chnnfip GtTir Dverlie^ti) Countershaft 
I>rlven L4it1ic. Lbii. tSU 4IU 

General Catalog No.. 94 

New 1934 Catalog just out nJuatrate?, deacribes and 
prices the entire line of South B*nd lathes miid: attach- 
ments for manufacturing plants^ machine shops, repair shops, auto- 
motive service shops, home shops, laboratories, etc* A very valuable 
and inslTiictive book to anyone interested in modem methoaB of mcUil 
working. Contains 72 pages* 6' % Sent free* postpaid to any 

part of the world, on request. Use coupon below. 



New 
No. 94 







rhi‘ 

I [ilmriiook 



r 



Manufacturing and Industry 

Mauhtni^ta. Hniridbook Nfl> 44 Q 32 

6 * 31 9 ^ bfioklet with over HW 
tnLEionAahiuiiWjn'g ihclnte^LfeliiOp mettimln 
in the maimfBcItirinff ffetwral 

iTiBcHine ■bop.' Can Enins arverji 
af Mscful Esbln, rules «nd technical in- 
ftirmitEian uf interest tt> sny mHbiinkc. 
ILvery induptrisj m«iJLB.n.ic shoutd have 
a ccipy of this Hnndbewk. Sent ft<cc 
pDBt|>aiden ipque#ti Uac cakipen n t ri ght . 



J 




\'ocutioii 

ftiilk^tiri Nf 



Motoi %h i,-himicA' 
H u n d Bunk N it.^ S 



Automotive Work 
Melnr MenliBnicj Huidbwk Nn. 33 i* 

4 32 btHik * 9 ^ With, aver 100 

UluAtntionS shewing ibc lnt«t apnrfjvrd 
rneilkuda of Bcrvicinc the thsbknical 
units of the motor cht* truck and bus 
BUtli A4 vslvcs. annsturc*, cunneeting 
imja, pistons, nywherl*, differ^ atisl ffcar 
CBseOj brake drum*^. wh«is, eic. A valui' 
nble booklet for any motor mstbiniit. 
Sent free postpaid Id any part of the 

WQiid. Uk coir^xnn at rivbtt 



Educational Work 

Votatianal Bulletin Ne. ^5 la a 3Z 
illupiT rated booklaC 6*^ i 9 ' BhowLiitj 
rriodern shopfl io Vocational Skhoafa, 
Hiffh ScIiikiIp, Cjxlle^j-ea, Rurmff 5khoci1a 
inducing Mai^bitie 5hep«* Auto Shops, 
Hleetric Sboiis, General Shops. Farm 
Shops. Also coDtains jsymJtSH courses* 
tabteS, eqliipinmL Jilts, etc- Sent post> 
paid to any part of the world. Gac 
coupon at right. 



96 Sizes and Types 

of South Bend Lathes froni ^incK swing to t^iuch 
swing at pricea Irnm SIOS.OO to $2000.00 are shown Iq 
New 1934 Catalog shown above, Over 36,000 Seiitb 
Bond Lathes are used in U. S. and countries abroad. 
LUlted below are a few popnlar selling alsea, 

Countershlic Motor 
Slie Weight Drive Drive 

9''a3^ TooJntaker._ 3401b#. $140.00 $I59,WJ 

9 ^a 3 'Juiiiur 416 lbs, $ 1 SO.OO $ 1 » 9.00 

Quick Change 39^ lbs. 1275.00 $396.00 

I i-a4' Quick Change 96S Iba, $340.00 $498,00 

n >3' Quick Change I3l0lb«. $402.00 $602,00 

16^a6'Quick Change 2100 lbs. $540.00 $777.00 

1 6^aS‘ Quick Ch« nge 3290 I ba, $705.00 $997 ,00 

SOUfH BEND LAfHE WORKS >0^ 

6$2 £a.Bt Mtidl9on St,, South Bend, Tnd- 




SOimi BEND LATHE WORK!^ 

6$2 £, MaiHaon St,* South Bern], tml. 

Please serid nte free, peatpeid, tepy ef the foUawlog 
books which [ have checked, 

n 1914 CataJqg No. 94 

□ Machinists Handbook No, 44 

□ Motor Mechanics Handbook No. 33 
n Vocational Bulletia No. 33 

Sin of Lsthc tcEcicstiid in , . ■ . ,- 

Class of Work . 

Name, 

St and No. 

City _Slalc,.„. 



I 
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Use 3-ia-One on tools and equip- 
ment you're saving money, for 
3-iii'One saves replacements and 
repairs* Special blending makes 
this oil clean working parts and 
prevent rust as it lubricates. 

In handy cans and bottles. 

3-IN -ONE OIL 

Makes Driving Safer 

DETECTALITC Attaeh.ed. to ytiur auta 
hGodliflihta promotcfl paf«ty to ymiruU 

AFi(t other dnvcfa, '‘Avoids jEettinjc tick- 

eta.'* Watha you InaUkiitly when 
liglila btiTTi out, EABjty aMabhid. Cbromo 
finish. Tested sud approved. SI 
pofltpikid. Agents and de&Icra ivrita, 

SM AIL'S SALES SERVICE Ific, 

h[kiiiifi 9 taw« AirtvBMiMv tliWies 

Warran Ithods Imlnnit 



WITTE ENGINES 

OprrBi* orr CrOto/ine, Ktrot^ti^f Dimtiilatc or Stftural 'Ca# 
2 H-P to 30 H-P 
Own tm impmved wnte. the niinHt snirtne 
mint. EueiixMMi. tteif-oiiina. Timken R^rhiier 
lieartnv. ^rodem u n 1934 Automoiiiie. 

Cosh or Terms. Direct ntno Paetnfy to Voil. 

Write ttr FREE CATALOQ 

WITTE ENGINE WORKS 

174Z Oakland Avanu* ZnP Carisn Street 
UNOaS CITY, MOi- MTTSaUlkOH, FA 



EVER MADE A TELEGRAPH INSTRUMENT? 





^ pl],all ihc working dojM? on lnm- to dn it la m this 
b<Mik- Every &tL-p is funy described. Ami boyl what 
a Lick you‘il get when you start: '‘sending*'. 



Dan*t so another day without 
this BOOK. 96 Pages describ- 
ing the making of 33 Deirices 

Della, huBzera, M^cret Irincka, »■ f luilif, cItctxO 
maj{DEla> etc* Ychj'U iibvct id mijur 
iiulniBtinn ftw any dimr Jrf»u*vi< «ver 
at>«nt than wbal'a rrammcil iMrtwmn tllC 
™.ven of lliia YOl.'H copy 
IB wuiting. 10 cenie «r [atampu) lo OcpI, B S* 

NatianiJ CorlxDa Co. tuc,. New Ycirk City* hrinffs i1* 




A MODERN PUBLIC ADDRESS 
AMPLIFIER AT LOW COST 

HCoiitinunl frijtn pajic 264) 

means of a resi,stor iti ihe negative lead of 
the power supply* This resistor is varied 
tmtil the 0 to 15U cLc* milliam meter shows 
t^O milliampercs with out a signal. The nee- 
dle will advance to UX) mils, or more, when 
the signal load is «n. The upper meter on 
the panel is for checking the current on 
the Universal double-button carbon mi- 







crophone: this should read heiiveen 15 and 
20 mils* Tlie microphone cable should be 
shielded and extent! some distance from 
the amplifier* The model ,31)5 AWight- 
DeCostcr dvnaniic speaker, sliown in the 
upper photo on page 270, is provided with 
a terminal strip for citlier one or scxxral 
of these speakers. A& the output trans- 
former in Fig. 1 is for a 500-ohin line, the 
leads from this transformer will be con- 
nected directly to the terminals marked 
500 ohms on the speaker. If two of these 
speakers are employed, the 1,000-ohni ter- 
minals on both speakers are used and con- 
nected in parallel* Three speakers would 







F[£u3 



ajfl V. 
!i0 V. 



F(L. 



be connected to the b50fl-ohm posts in 
parallel, etc., so as to maintain the match- 

f full I in lied to DURc I23A) 
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Wl NTER brings np thrill 

likp the thrill of skiing. 

NORTHLAND SKIS 

are the preferred slda of 
fif Americii'e bcvt 
4in4 of itinipt qki| 
chninpiuda. lb liM by the nyrd 
AntureLic Expedition. Thoy'ro 
better Hkls far the beginner, Liio, b(^ 
bbLLHe they're t»ufLer t.i ItnirD nn. Ttic 
deerheiLd timdcmiirh IdentLllcfl tbeiii, 

WriitfoT '7/ou?le iStI" 

Northland Ski Mfg. Co. 

Mfl'nu- 
faeturmrt 



&S Merrlam P*rk 



St. Pbul, Minn. 





e trig joy w* i 
^cl out of plmyin^ » P*A Sos I It's so 
fimiihfied you'll master it snd 



YOU Can l»o 
This EASILY 

You ciui^t imijtine tbg joy yett u-tii 
\ci out c 
JmpIiAft , 

qutcklf. From ihe vary start you'll 
attract that warm rndmintiitm you so 
much drsire^ *xid wiih your rfpid 

Job; 
*rm re/e 

ibeau- 

ci'fuiiy i Uusirated, g f P* A iostrumcnis. 
No ob I i Ration. Mtidtrate priff aftd 
eaijf itrmu Scod postal today Surg. 

PAN-AIHERICAN 

CO., lU P-A tSlila-, Elklurt, Ind. imB 





SHAW^TRACTOR 



a . CO., DvfiC 4 Bb 3 r 

gtii* 



a H a 



^’aM a ngw ULtiiiigts 
prdfe^bPinb gj ycuf g*Ei, 
wltli lII ihe trade you omi 
ntti-ud r.g? 'rhenhBcomg 
g fcHH cArrecih'Piil^tt nMiij 
Bcrvicc fees, — not moiJieol 
nor rh iro(-wjMj y^-emy lerTPip ftir hriun? tfalninz, no fnrt.liBr rjinlinl 
Tiegtieih nn Rbcwis tn buy* no bEency, Eatzibhalted l8Si4. Aiidr*tt9 

Stepli^n?!on LtlboratarY^ l Back Bay, Btistcm , M ass. 



DO YOU 

in a few weelis earn big Ineoute in 




HALAKAZaO STOVE CO.. MlTt. 
ifhHIar *«•» Halamtl«4. MldKIfltn 



FACTORV PRICES 

an illll tha Jaweat prlcent 

Send f[jr FREE catalofl ehnwIriH t^Fwrst 
1 'JJ4 pfliM. 2<XI aty Ini and a 

Bnamel L’anl cittij ^vtKjd K oniccfl. Cam tiLiia^ 
tion Gad, L'aal omd Wood KHnaen, Gm 
StovcB, Olt ^tovEB, F LirniM.#it, Eady termfr-^ 
Year to Fay. .JCI days FREE tri^if. 24-hour 
dl^itL^nLt. SatiBrnctiDn Euaranlf^, Oyrr 
SOn.QOQ irqjilgnrLrni. J4 yrard La tiuaUlcNi. 



flfaiup 



*“ ■ anti 



'A KalaroazQQ 

•lT-sw Direct to You" 



WANT A GOOD 

JOB? 



SHARPEN LAWNMOWERS 
AND EARN 

GOOD MONEY 

Make $30 to $40 a Week 
in your Spare Time 




Build Your Own Printable, Permartent Business 



ny mart hiive niacic w hi«b w JfiO a wept tb 
Mofit mim will DveniTe (urnuntl I3t> to S40 a 



Anyone who wantj) to make gand rnangy ellber m hid anare time or 
fill] tifbe can dojto by HharpenLiif lawnmaweni an me idfial LAwn- 
miiwer S^hbruenor. Many men hbve niAcIc em I 
ttielr upara time atone, 
week. J. n. VbftUlen, IlliUCi^WVifiid, N- J., wrUen: "3onia wevkd tul 
eiimmtr i eAriicd (tO.W a week with my IdMJ flhjirponet Juit ei a 
•fde H. OrwnlAW, l''nii(l du Ijup. Wla., wri tisr “Durlrnf May 

J BharpeTigd over iNM mewen^ nt not le?w than il .Otl cuth." NLle» C. 
Hace, Uacbg*'ter. N', V., w'rltw: "1 ha ye to dbtg AharcHinetJ 785 
mowem at 11.(60 eaeljx" 

Th« Ideal Lawnmower Sharpener 

Mnkcfl old, dull lawitinoweffl rut llkfl new. It u™ the wrrwl 

? r)bcli>Le of jirindigg the blbdee on a gnrtniflni wlieel — the 
At^TTORY mrthbd-nml the metluKi we have iLsed for 3n yeom, 
ThJn pmHturtH tlie prKionr bgvgl nr elearaiite OOd the only way old. 
dull lawnmnwera can bn pciieetly nliarpcttef). Mowcia run cuiiW' — 
Elay dliarv Intiffer — rue tom Era Kime back year after year. 

No Experience Necessary 

No escffflence 1.s rwnilred. Start rtirbt at home. Attarb the Td^ 
to yiMir lamP' siieket, lltitdc^ are mitaT[Laticul.ly arnunil tn lit the 
entler bar wLlhmail taklmj lawiirtlTfcwer apart. Yon ran dhorpen any 
make rjf lawuiuuwer In IG tn ^!il mtuiiteH^you ret 11 .OU to fL.^GO, 
depcmditiil oli dize and rondltlnn nf 
mnwcrH. Now utm^lHiicnta ali^o irrind 
rikatat, gra^i Nhnar!i, lirHlve AhHurk, sLckleo, 

EcylhiBi, axes, jiimi oaWH, etc. 

Now Is the Time to Start 

Tlie time to pet ntarfatl h NOW. Send 
ciiuiJfui iir pcist eard tHXlfty fwr uur 



YHE FATE^ROOT-HCATH CO. 
34i-3Tl Rett ptymaittJi, OhJa 
Bond mo your free catalop and tell me how 
J ran make GuikI Munoy with ilio [deal 
Ira^umowcf Rh zUTwJiicT. 

(PIdiuio rniNT yauT uame and address) 

Name 




Addrta^. 



City. .f?tata. 
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Do you have to 

APOLOGI 

for your work} 



After you have spent hours upon a piece of 
work <lo you still ha veto apologise to yourfrieniis 
for its plain appearance? 

Jf you do, it is probably because you haven *c 
tried the new Stanley Electric Router*Sha per — the 
“jack-^of*aJJ- trades” of (be home workshop. Cor* 
ner beading, fluding, dovetails, inlaying], dado, 
rabbcLt and molding cuts are but a few of the 
many woodworking operations this new inexpea* 
sive Router-Shaper will do. 

Anyone can operate it and ii does beautiful work 
quickly and easily. 

The original multi *purpnose machine for the 
borne workshop^ Send today for full description. 

f^ANUn: 



THE STA>T,Eli' FJJSfTBIC TOOI. 
COMrAJSY 

1U5 Elm Su ■ RrilHlD, Coun. 



A hrit quality home 
workshop tool. This 
catalog describes it la 
detail. Send for a copy. 



Aiar/e Ay the Afaheri of the 
World famous TOOLS 




QErPROFESSIONArMOVINO'PICTURES 



NO KNOWLCPar OF PHOTOGRAPHY RE* 
aU|RED> YOU CAN GET MOVIES EOUAL 
TO THOSE P nODUCED SY MQST ExPEH- 
SIVeCAM^ERAS. COMPLETE OUTFIT 
TAKES AN D SHOWS MOV| ES- SENT POST- 
PAID FOR BIG BARGAIfl. 

CAMEIl.^ ii priumrl' 

Tskr. brUII.nl p^rtulYt Uh 

Mr Fl. ti JL III nrui. Uiih. 

tkiH iiirri.kiD tudw-i. 
ai*iii At It]' iT#<^r aktHBnh Hhnw. pb-- — 

liiEM 3p LhrJi^t )i|r 5tt IprhM iImt Hh4 AIIITCIT 

llrEEkk*- AutL'iBlBrlrr lLrc*4>t4 0|H:r- AaSJ I n I 

.I.J li^hhi Bhy M . . 

Wb bIk Dm B MnBMB kkl «Mllm Otlly 





^NPIEfl 



BubjBEli Ipr prslKlDr. Wrha 

MOW lar hlK. FAU OBtfl^sBB *1 

MflTkB SBBBrMm. 

PARAMOUNT MFC. CO. 
Dapt. G-SC, BattPh. Mask, 





finilil Ihe 4 -mast Barque, Calilenua 

A drived bhL^^r^M i»IUijpliii-BiI»mrB uni 

gtMl lhLr<iik«. CnipailpiB illlno 

tWIlunlJiati hMa ftif kri.*U^ BrAwkf Hod Qtllflf 
putiliiml nu^liiq lar|.i4i;1rni Nirn^ica 4f Ih* ^ 

A. L Fukr. IWZ-1 Eawb Aw- U»f»\ Ott, feicb 







Ii at J 



pOST YOtlftSELFi II pays! I paW J. 

A ]Vl 4 iJ'lin,VI''BinLii. S20O far a b 
CCPI+ Mr. EklAncimE-, New York, $2, .*''00 fw vn« 
iLK'er dtill V. Q. F. Adams {I’ll! f'Dra. fitw p|d 
COilH. [ want all kindB t>f gld cgiiu. rntdoJi, billl 
And atAFfipk 1 pair bi£ presniiacna. 

WILL PAY SI 00 FOR DIME 
Si Mint; for l^l3 Liberty IIua.d Nkkd 
(imt. biliral^J ATmI hiinrOf'il^ of olb^JT imbflDiC 
pri-Ma fijlf Coin. Get En toudi with Imc. Smu 
|c for Larp* IllustrAtid Coin FaldEr and further 
pirticular*. It may me«i umch profit to 
Whie today [p 



NUlllSMATIC COMPANY OF TEXAS 



0rpi 324 



. PORT WOnTit TEXAS 

[Lirfm Rar« Can En^blohnnrt in U- 



A MODERN PUBLIC ADDRESS 
AMPLIFIER AT LOW COST 

(Codtlum^ from nage 12<] A^ 

ing'of the SOO-ohm line. This is not nearly 
as complicated as it sounds; siihahle lield 
supply milts for these speakers, or the 
model P-.\ 20 horn, shown on the truck, 
are available for use on the regular 110- 
volt line supply. When the amplifier is 
used for portable sound truck purposes, 
the en lire installation may be operated by 
means of a fan-belt generator, several 
types of which are now available. 

The generator is mounted at the head of 
tlie motor in such a position that a grooved 
wheel rotates with the fan belt. This sup- 
plies the necessary 110 volts a.c. for the 
amplifier and speaker-field unit, also for 
an electric phonograph turntable when 
used as shown in the lower sketch on page 
270. If there arc any points not clear to 
the builder, the radio editor will be glad 
to explain them in further detail. 




g You Con Be 

4Sr^ Ipopular 

Make Big Money 

M POPTJLARITY Flu. ! Monn 

'^r ftffndt Ttic omiLi of (hoBe 
jtli totiiit you mau tiaire / 

ft They're aU yourtt when vqu 
IcAtn ta nley m Buesclier S>x.‘ 
[OD. Mdjay cnAsrcr scalei 
ft JB play runes 

^ joitt a in p-0 dnyi. See f<if 

ypiifieJf. Stap at your local 
r " I Buesc her De lifer afDra/rrrtejXi 

. - * " Or send p postal for hr Dutiful 

. * '* catflloA- No obli(fatiun. Efljj /frjwf. 

af Un pMf-tr IVf ^'rtat to he papular. \V die io^ay 

SUES C H E Mi 

BAND IHCTRUMEMT CDHPANV. 2iD Biwsctier ffllu. ElliJurt. Indlaiu fii«l 



MAKE MONEY 

Building Things At Home 

Miiny a profitable business hits been start erl 
viith only an iiieti anti a few dollars. \Vc 
supply dettulod plans for budding toys, novel- 
ties, and furniture that anyone ran build. 

380 Bfueprints Noiv Available 

BLUEPRINTS 25c 

All blueprints 25c each, or 6 for $1.00. Two 
or more prints on one project do not sell for 
the prid'd of tsne print. Ffir a coinplete list of 
our SSO blueprints, flend 3c etonip. 

BLUEPRINT DW.r\\ 2i4 

Popular Mechanics Magazine 

240 E- Ontario St, Chicago, lU. 
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jaH nICTal PfiopycTS CO 



Ft(t* riin>J J3 A4t0rt*J 5du 

Blmdmw. NEW rEATUREl HEr^Iaiiiff 
■f««L ci'uoVMl TuUfT T»'«r^iide tntinarlii 
41 Jr fin hwIiJbbii^ 

Paw hai V-pnlla-j' fnf l-riiufle' tTf noEor. 

AIL nalall Hulruc-tWhB.. lEt^' tusc. F' lii|b. 4 >t 
UUl. a«ltr IMWEIWJJ fdnmlM q| 11A(K, wuWlli 

y. B.JU. HJ6. »*4AUi 'Mmu v«#r rtwn jm 

fcw wilJi ^jrrr mLw. 8 finf i; 

«taMp !>ar TiMif ^tmtlUnC U i 2 .^|i DrtJl 

Frmi II Dlrii> «E<s. 



4IC tu M n«ii**Nr, N- 



BURN YOUR NAME ON 



WITH TH » 



protkct your tools from theft 

Wiila wiIJi rkrtrlfilEr tiif uibm ar ffHlgxi an iNv 
luninE And Diicit Loob uu| lfiA|nitAint>*. w ui 
maul, Lilia wnilna an imbar wiln taig nancLr 

C«q*p(«t* SS.SO"friiald Amiiiin 

IntaraallTU’ IlliutralwJ nrcvlH lf*«, Wrilw 
taany. Apanla wanlaj, 

LiKoAittr fCk CO, . au 7 9 , l siiit sr.. hriiiqd. on. 



A.C. EJectric Plants 



A- PIiANTC P#nl|ih Phr iHniii aamint ai 
Mi-rH— lin vail, Lid A. C Opvruu 

Bailla, WM«f itiyiiriTiB. HePriiPTiInra. aU ^t£^iUcb<Jii 

Apiyllpn-nir Slu« 3 Q 6 lOtDdQ W>tt» 

AvPll4U}tt^ frym tCdck. Nu hati^rr ub€«I 
axr<^pt to Pt&rt tttp PDjti™!- Ideal 
ruius, E »mp6 ami lake Homar. 

J|t» a bvnajdrLi liar #>/ JJ. C AfwNl. 

D. Wr ONAN & SONS 

<>£9 RovBJiytnp Ave ■ MliuaiOgn>pl1i, Mina. 




UTOMOBILE COMPASS 



Have Fou e?er (akeiq (be wion 



S rrxul and 

iscovcrlna 

ynur mintakc? Thts npw AlEtPLANK 
TYPE COMPASS cmwiontly letls yoiip 
dlrvctlnn ot tfppivei:. Stlckn id wlndutilvld. 
Huiffi diameter. OMLY Il-SQ. 

P 03 TPA 10 , SATISFACTION OVAtt- 
ANTEEO df four iDDDey reluaded IF 
EUrUDil WltblD tCD daja. 

AGENTS WANTEDI 



HULL MFC. CO^ WARREN, OHIO 



FIND GOLD 



SCIENTIFIC 

D E TC CTOG R APH5 

Lead You To It 



lIt!te>cTiN PredoLw MeCfilii. for ProapeotaF Treasure Duntenp. N«ear 
fillf, rercat ricb nmlBK PrAf Milan bI alxa afie jppp*r dvlfar, tan-^ 
day raiund BUBTantaaf 

SCIENTIFIC PRCOUCT 5 CO^, Dapt. SEl, Cald Hill, Or 4 ftsn 



Print Your Own 




Cardi* ptatiunriTf drctttfljii^ tnji, lnbc3K,a(ivertafliN(f, tte. 
Save mciney. Print far Oth«ra, fiJe Profl 1 ;> I Clip y ru I 

aant. WJll ila pipi|1ar RaL^Mt |-*rl|i.rp(iF EhiTETinR'. JnnUir pmi 
14, W, III Ipct,. pp^rPr lli'i. S*r.J fnr frai* rauli^ 

d.udi* TKt KllttY^bOMPANV, M>rld«n7 



anil Alt 

CsMHb 




Oilstones 

win skating races 



C HAMPION $pced $kattfs use India oit- 
sfettii for caking chc burr off newly ground 
Sikates,^ £]diibii:Jon rink performers arc able to 
leap, dance and gyrate because they, lOO, keep 
their £:ne steel blades very sharp and true wim 
an ifihtotte^ 

A famous mechanical engineer once said- 
'^Reputations for skill are made only by work- 
men who know the fine points abont sharpening 
the cools they usc."Allhne crafismcn lakespC' 
cial pride in last, casy<utting hand EOoU — kept 
keen wiih their bench oilstonei. Drills, reamers 
and ocher metal cutting tools need lessrcgrJnd-* 
ing and last much longer when eih^Qncd. 

A FREE BOOK 

^'How' to Sharpen" is packed with practical 
facts, k cells W'hy che "India'* (electric furnace 
abrasive), why the rare Arkansas quarried 
oilstones are used — and bow to care for them, 
too* Thousands of readers of POPULAR 
MECHANICS sent for chis book during tiic last 
few nionihSp 



NORTON 



Use 

vAor £j^m* 



EtiabtiHid 2SU 



u*o 



PIKE ^Products 



BEHR-MANNlNCr CORF*, £/*. S. RfPttJtntafh'ti 
r>cpt. X. Troy. N, Y* 

Srnd zfLFi fret, Nurtna Pike Bi^k/'How cn Sharpen." 

Addftst — — I 



W/ie« ttfritfnfr to advertisers pJcftsa mpuHon Popular SlecJianics 
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AMAZIMG 

Business Sectet 

>«HOUYWOOD 




nowfevraled 
tomen^ko 

MAKC 



MONEY 



Your Income 
This New Way! 



OTTO K, Ol.m^IErN 
^ , e^iHnmtLrr i^r Ui« 
worlil-fattMiiM ItOL- 
LYWrwP ?>pitrm 
bt ertSjTAI DlJ^ll 
ftTBLlcmr lic;ht- 
[KG . . ^ Dnih>n«d fay 
ObunlKn nf Oiiiti- 
01 ( 0 ^ cf IT dLuJ 

Biailtim Ui in«i wltfa m BIe Mew M« 4 ,'L 

fnOIKf tilJJl 4 jQi ■ f?'*' iMiLtlMtl fUftf fllmppibd riWlt itl 

WT\t vwn h(]iidnvi>l 1. hM pa4 a<r buhbf. I wu mOfmiwn, 

Thm I [riPtl Mil mil' Hu Id UjrJit|>IC. Itw^i-rK- 

vd klli« . 1 mue fflittw flnt . Hhiiijrt w MU fau 

helped iT^UtLD A UITV etH 4 t W[.IRl 2 ] KAUOUBI 

Ohusber'af CjiKmiiBiTe uul bniinm lesdvn fiiF *»- Aod (I: hu 
' ' ' t ’fliectrini utilbliatT-' 



JiukU mt rti^uuny iQtfF 4H14 of tfa« hiTvrpt « 
nmiOi IB tb- + + OTTO K. OLSSEhT. 



Spectaeidar Publicity Lighting 

Place* Your Bnslne** Above ComiMtttiOfit 



Tfn «ii dr? In yryar tertra wfamt Hr^ Dlwrttt 
hu tfaiiMi uid LB [jOlNG In lil> um uniill rliF 
nr ir„LI* wood. Call NimU WilATEVEH YOUR 
i'KRIU^T OCCUPATION. TMi cui «Lut wiili 
flftia OF na ci^tal. u Jtfr, OKarn dEdj li1> oXt 
rlilnlrro IiIh Syateei la trflluHit oompelitfain.. Ji 



f liUilFO Ulra Syatioei la trflluHit 00111000 
uralahaa orwo ^ubHcitw, Harb Jofai dona li 
I (a uwn ad¥aKi««noBt and: fa dnjn ottiaF 
wrtbout aoUcI taldoiiL. Uu Hr+ Ulreon'o idea 
and plan your own LmuIdui abo'^oall- 



cotnpatKiaiit 



CET THE FACTS! 

Uda aalnanderiE buMntaa icinFiU tlild (■Jhrl'> 



luUnC Hdw way 




rnaka iDonoy do a lilflh 
tl«M baala that art] I 
riMi abaaA uf all 
bim| wJik-b 



,kon«y 
(lAaKioS 
\scc«w 




nrlnoB ouatn* 

*a HOW 
Tot liw 

HnbliJ<m ai i i j * an 
In Mr^ 



SALESMEN! 

Tha iww, Hta, aalainTa 

fbemoT -nul InB Raid Iti 

^ i?A VmiLfui^v 

UGHTrNG, ll'K oaay . . . 
U'a Brirllulila' J . . It'B raa' 
HnatllU. Lot nni!' ibciW yuv 
hnW In- Bol a raal J<tlf and 
hvW bn 1111111 1- ra*T TFintio-y 
in liur ri'r«aii<aL bualnoaa 
iyia>n.iinl[jr rrpon En ambl- 
ifima mon today., Bead nijr 
abaarfalniflv iatenMUriji 
pFM RmE, Wrila It 
tOI>AY I 



Itlim n> i i n aawfywhaM 
" Hnir loan tn b 



No tww^l 
3 . . . At OhI^B. 



OtewTi'a l-'teo Bonk,, 
for It TODAY, 

lllHnbisitlfLgCoi Ltd> 

12. HOLLYWOOU CAUniHHlA 



FREE BOOK TEUSAU. 
Send for It today 



This A<h<rriitt:mfnt Copyrieiht /flJJ by f^lUi Qltstn 




niaUmi aaJ wfLiaa panial vildn^. ajn| In'i tkwiiiin.LiLC 
' _Lr ItT.ILli. Rwli oaptiaf hiuiilil jpaLu 3 
afic Dnala t larfa wpar>C* Flaaraar Aik 

^ _'nliir; If fa# «TiB^ inpplT, -ntmiir tr‘'*n 'idr 

EtmtB clkobv ol If. B, S<;Jdwra, Indian*, Idar lilwi 
Oiinaiin, Sallcn, CaatAtaataL auldbiri, Pm>lbalL of 
llii-rhall leaaih. 

l-ktB lULllQTMTEp kOOKr HMt oa reqmi^U 

RAPAPORT BROS.. 70S W.OhloAL 
CHICAGO 



ran nara tiaudauioc pmuLi, niaaiai aaJ wf 
fir^o. Cr?niii1nu eBii la# aiul aHurlai. cutii eal^ 
djdRFTnt iM'Ea l^uTika. fitia aiBulida n.1 



MAK€ too TOYSnn £avh! 



AGENTS . . Smash Co Prices! 



f^UIIOd CotTce IZcE ]b. 4-ex. ViiiillU n^Ac. SX.OO nize 

Ttonlc He. ItsEpr Bkdti tot 81^- lOCJ tElpts Clirwln^ 
<*um :l^. ISO oth£f tnniBiiiH. I-^ti^rrlenvc itiindd¥woiE;jv. 

CARNATIQH COMPANY, P0^2, ST. LOUIS, MO. 



New Four Speed 
WOOD LATHE 

FbeAMMt«rCra.ttAmsD. Eun 
Kxtrzi Monw Is AOAre bQim At 
hniciq with H A A pCTtlble, 

#l»rrTie fanufl WHidirivkiiia ngtilBrnrat, Nfv htah qaalllr, 11.1(11 aLiiMy N'rt. 

3* mark Lalha liif-na uni trFOqA arurk. U>* Hr IcinuaE wood or umIiI Itrnii. I,«in|>« 
alorka IMli ptanda, epinlli^lrh*. BIO tJAlEHfcT, rfrraeElr fur you S' 
bnlr £nnl-tipnl "'ll It w«rW 4 p ip id folpr'y. I4#nrlai?ia ilianca af p p a td i. Maai Lb 
paarapi hrh. 1 . pitkaL Conrhl* wlih *J rwi» i pi ry aUaqliinaDtp. al aniaiJnf an 

HIP prlrM. Wriia at anac: lor HEW FUEE CATAIDO. A mnpinVF U4P 
WDodvorkine Bii,ulpBBaL. 

HESTON a ANDERSON, SOZ Grant Aw., FPirfItId, lawn 




HAS RADIO REACHED ITS PEAK? 

-/o«f 

can afford to erect television stations if 
their hroaflcastSng range Is limited to fif- 
teen or tvvemy miles. .Also, to get a fair 
television image, the federal radio com- 
niissiofi noiilcl need to allocate about ItfKK.) 
kilocycles to the broadcaster. With tlie 
present congestion on the air, that is oh- 
V ion sly impossible. 

At present, it is common practice for a 
shore station to transmit the contents of 
a newspaper, word for word^ to ships at 
sea. The ship does not receive merely the 
words, but an actual picture of the ticws- 
piiper page, or a facsimile. The extension 
of such facsimile reproducers into the 
home is now possible at a very small out- 
lay* What it means is envisioned by O. H, 
Caldwell, former federal radio commis' 
sioner. 

*Tnstead of turning off the radio receiv- 
er when you go to bed," he says, '^ou sim- 
ply throw over a switch to a position 
marked hacsimilc.'^ This brings into oper- 
ation an attachment printing a small sheet 
which unrolls hcueatl] the set as fast as 
printed, so that at breakfast time, you have 
a complete facsimile of the subject matter**' 

In medicine, experimenters have already 
proved the value of a radio fever mzichinc 
and the sound of your heart heat is heard 
more distinctly by a pbysician who listens 
with the aid of an instrument which great- 
ly amplifies the hearths minute electrical 
currents* Tlic effect of radio waves cm 
plant and animat life is freighted with pos- 
sibilities, Plants showered with radio en- 
ergy have changed many of their salient 
characteristics. Crops can be accelerated^ 
and many hitherto unknown qualities of 
plant life can be brought to life* 'fhe cross- 
ing and development of plants, under the 
inlluence of radio waves^ also opens a vast 
fiehb and the productivity of soli and its 
fertilization can he influenced by invisihlc 
waves. As with plants, so with animal-s. 
It may be that man son^e day will he able 
thus to determine the forms and charac- 
teristics of his domestic animals. 

Practically every vehicle of transporta- 
tion has taken to radio. Even freight 
train engineers have found radio valuable 
in switching operations and radio tele- 
phone conversations from trains will 
shortly be common* Radio receivers are 

(Can lir licit lo paffC 
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FOR EASY 
TIRE CHANGING 



Make tare chanRinK euyi Keep rJrc bnUs and 
oiled with Essid Hand}? OIL that can't: eum or 
cDtrodci Fine loriR spout puts the oil ri^ht w here 
you tv am it. Lcak-proul Cop Lets you cmry it to 
tool kit. £s 90 Handy Oil cleans, pres'SDta rust, 
takes the squeaLcs our of everyth in jt. Gef q dm 
todai’] Or sole ut deoJers every w^iierc. £&so, Inc-, 
26 Srnadway, N, Y, City. 





T OO L M AH ERS — M ACH IM ISTS 

Protret your Tix^lt from LottH damajaei 
*' tm rrwwl ng , ” Ir nnji to Ole a tjERSTHER 
Tool Cheat. rftliE catalog. 

H. CERSTNEA A SONS 
i 2 G Columbia 5 i. Daytan. Ohla 



GET YOUR PACKET 

‘'Squaghettr^pthia New Wonder 
Vi^etohJeCS'iNieheC (ion aVinrl 
Eiiny tosroW. 4 
to 10 on a vine Canbapraparad In a dotan 



t^cty waya- Crew eofne; ■□rjtrfRi? year friends 
and eolahboni. Write for your plirntind; 

today, Mud ^ toward parhIniT aiul 

k ANDREWS FREW, Station 343 - PARADISE, PA, 



Inventions Wanted 

Palented or Unpdtented 



Our munuffti'turer-cLEentA How want aiJili thmal useJuJ 
andpriiclicikliriveHtiona, ^VI]atL[lS'eyuu^ 

CHarlered Institute ot Amencan inventors 

524 fiarrlEteP Buildlnr Wathliirtan, £ti (k 

♦MrtFTiif* /.4^' . rlOrjjTflti/riiri. 'i ■■ / ntr nlwi'" 



ATLAS 9 " 



METAL -WOOD LATHE 



$79 Cash — Or 1 0 Months Easy Terms 




A itiw dollar* month buys Lkui fiiudit y-biiiTt tool Enioy ytuTii of 
nrw ’^rUUnirll'in In yirmr »vort«ljop. Maltr thr (.IiIuks yn^u now Tmy. 
Afumlrru \'-bt:|l dxIvF, hot L I -111 nniJ'p.lim-KlkJtlfl, 4 ^ Zctmitk 

itiirtH Ncvildoidy h.^.mmor. 

TMti:‘il to .(hJl* ucdurody . 10 DA \'i?. T R J AL, 
Mti nfnrt ion auaTiinlcnl. t.'om.mitnd 
aulricnni |c^. Tcv'oriiihti^b*^!!!. liollLiiv-srlndlc. 
Tjike.i work ut> to Ifi*. rt» skrtwii, 

Ji«s DscitDr. Sifd In cjljlDibi vX lalhi inl TliFures, 

atlas press C03VLPANY 

1 S 41 N.Pitcliar St., Ka I j:i mof do , Mlch« 



LOOSE HANDLES 

QUICKLY MADE TIGHT 



M IX alittk PiiiootlM’Jii Xn. 1 
inlo !i putty, put this jntn 
thf^ fori'G the purtii tt>- 

gf‘thi?r, and in a fow niinutGif 
tliL^ iiictailiziiip; of the 
t tn pnxlue<*s hniHn^ li^htiub^. 
Surf I repairs cost only several 
oenT^ Gftrh and Savo inimy dol' 
Jura otherwise spetil for re^ 
muvals that are no tK-Lter. 

lu adfhtion to quirk* elTfM'l.ivo 
rrji]Eit*oiJirn|i of Ino.Mo handles 
and knohs iih Kiip^rntwl in the 
sketfihcg* Sinocth-()n Xo. 1 rn- 
ul?lc!5 you to stop leaks at rrarka 
mid jfiiiils in ste:Liu piprs, nulia- 
turs and biiilrrN, in ^^utrr pi|xa 
and tanks, in pipes, in mitn- 
nioliile radiators, enji^Liie wiLter 
jiarkrt^, hose Conner tiona an cl in 
crust slinc and oil lines, to innko 
l(wi4c IxiltJi, mils, acrewa, etc., 
]x.Tmanent!y ti^ht. 

E>riiooth-t In No. I after act 
and metallized holds water, 
ateam, (;[i.anline, oil. eto,, under 
uny jiressiirt^ ami maj" be apfilifal 
With cqtiai snrresa to any metal. 
11 is also Used for anchorlnn ami 
takini; up looseners, [md huld.4 
in inasonrv, 
tiled waifs, 

Hom:E<^Auto r slate, wnod, 

Repairs i etc. 




WfTH 

SHOOTH'ON 







IipMtm' Oi, 



iMODfn' 0 *. 





SpWSI'H Om 






Write for 

FREE BOOK 




By tloinf: yolir ovrn household 
and auLotiiubilo ropairinn; with 
£!mooth-Ou No. 1, all the Smooth- 
On n'pairs you make In a year 

will prrjlin3^|y tfrjit you tpwi thrin finy one 
iii tljf'hi tiimlc hy r prcif(wintin] llierhnl!i- 
ir — and yT.Hl will In? MirpriRPtl qt tlif (Tise 
(if n]jpEirntiid] R[td ttko ;mnibi-r uL pEaci::A 
wliure i^rUuutL'Oa can rjive rrioncy, 

Knrp H ran of tJirifKith-On Nn. t fa 
yuiif t[Kil boi and be ri"ads' for cinvrjr'ra- 
pic*. Do y<mr own repnirhiR ntui nt Lbc 
€i](l of the year you wiil lind Ihnt yTit^r 
efforts have been huadauthely ri^warded. 
The free .Sun iNtli-f>n Pepair Utwjk 
HtVea- faU iiuLruFliLuiA. 

Oet SfJiiT-FTlfi'-fJn jVih. / L?i 
i-ib, or S-7b. Ifuj al naarntt finiTJ'- 
fTorr ilorr nr ij n< pcrnmarii iHrt.tt 
/rtiwfl u^. 



s 


IH 


iTiH 


3 D 



?MODTH-ON MFC, CO., TVpr. 17 
ST 4 CLTinniunlpaw Avc., J^r^y Cixv, N- J* 
Iheujiu !H:ud iiiU free tSmoatli-Ou Repair UuQk. 



Name,., 

Addri?e9. 
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TT/icu icj’ffiii] J jficfiHc airiiJlmi T’oiui/nr .IfccAnjnc# 
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KEYSTONE 



HOME WORKSHOP SAWS 



ti 




AMAZING VALUES! 

Populariv Priced! 



7" 



. -W'hDls. 



opularly rrice 

Ahy iypw— Rlp^ C<aibin«ijon 

$1.fS 9* 

1.50 10^ 



. H*, H'Uta . 



$1,A5 

9.10 



Think of It — A ipcciaL Di^^on-made Circ tilar Saw to fit yoUT 
home workthop machine at th«e popular price * — mwi chut 
you know arc big^ Vslucg for the mOnryl 
See thcK Diaiton-made Keyatone Circular Sawa at any 
hardware atorc. . » « I f your store docs not have thcm+ write 
us, we will aee that you are aupplied. 

Write for free copy oF "^DisatonSaw, Tool and Pile Manual'*; 
tcUs how to chooae, uae and care for aawi and other tools. 

HENFty DISSTON & SDKS, IHC. 

fill Ticony, Pkilidclpkii, U. S. 

CONDONES GIANT 
EVERBEARING 

“QUEEN or THE MARKET:" BIG MONEY-MAKKR' 
LARGE SOLID FRUIT; EXCELLENT 
CAXNER, To iTitmduee Co you our 
Sortbern Grcrtrn, ”Sure-L'raD“ Live f^eeds 
A])d nanta nc wiU maJL Fou 125 needs ol 
Condones d^snt Eir«rb«arlng Tonnato 
and OLTlt Ria 1 D 34 eata- 
Icig ot seoda, riAniSi atiJ 
SbnttH. Tlila valuable 20 <>- 
pajfo txwk tnb how and 
whcb to ptanL Send Ite Estainp to cover 
piAitB^a. Prices Lower Than Cwar Batata. 

CONDON BROS., SEEDSMEN 

BOX Ml ROCKFORD, ILLINOIS 



HAS RADIO REACHED ITS PEAK? 

k U 3+- (Conriimcd from page I^-l A) 

bemg btiik into auto bodies and .lirpLane 
^'transporiatioo on a commercial scale 
^ ^u'ould be impossible without radio. The 
next £e\y years also probably will see a 
rapid extension of remote control radio 
devices for It Is beconiing^ increasliiglj' 
easy to control the operation of a distant 
apj^aratns, whether it be a loud speaker or 
a snperdreadnaughL 

Music cannot only be sent by radio, but 
also produced by radio. A large number 
of instruments depending on radio are 
about to appear. They range from midget 
organs which can mar with the noise of 
nbn^ to devices like the theremin which 
produces the soft sliading of a violin. To 
be a nutsician in the future, you may need 
only learn how to wave your hands cor- 
rect Iv, 
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DOES THE CAMERA EVER LIE? 

{Cqntinue4 frcHii ipajtc 238) 

rapid succession of changing stills gives 
the illusion of motion. 

Cartoons are made in this manner but 
the whole process Is reduced to its sim- 
plest terms so the amount of drawing can 
be cut to a ntiulmum. All stationary parts 
of the picture are drawn on a sheet of pa- 
per. The characters are then drawn on thin 
transparent sheets in gradually changing 
positions, and these are then placed over 
the background and photographed. By 
exactly matching the position of the little 
characters and drawing them in exactly 
Ihe proper perspective they appear to 
wander around in the scene itself instead 
of only moving on the surface. 

The camera once shot "fades'* by using 
a little automatic device that gradually cut 
out the light by closing the shutter as the 
scene was being filmed- These effects are 
now made in the laboratory, and can be 
changed in length or revised at will with 
only a very small laboratory expense. As 
the film runs through the printing ma- 
chine, the printer light is gradually in- 
creased from total darkness to full on to 
make a fade-in, or from full on to total 
darkness to make a fade-out. 

Lap-dissolves, or the fading and melting 
of one scene into another, also are now 
made in the laboratory in much the same 
manner as they were mafle in the camera. 
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OU LIVE YOUR DREAMS? 

(Contimieil from page 199) 

ollowjng tlie last course which not orlv 



ijives them an outlet for their dreams but 
which, according' to Professor Hoopin- 
garner* if Intelligently applied, may ulti- 
mately lead them to turn these hobbies or 
avocations into vocations and thus enable 
them to live their dreams in their work. 

According to a survey made by Dr. Jesse 
Frederick Steiner, professor of sociology 
at the University of Washington, Ainer- 
iCai's anntial bill for recreation just before 
the depression set in was, conservatively^ 
$10,165,857 .000. He believes the greatest 
share of this figure is tlic result ot a new 
popular interest in recreation that has rev- 
olutionized the habits of a people. He also 
concedes there is a vast range of recrea- 
tion largely cultural and mdividual such 
as reading or amateur photography vvhich 



his research has not been able to touch 
hut through the medium of which people 
are also living their dreams. 

Secondary in numbers to the ‘Vecrea- 



tional dreamers" are those who are defer- 
ring the living of their dreams until they 
are suitably equipped to enter the field of 
their desire. This class may have jobs 
which are boring but that boredom is be- 
ing overcome by spare-time study with 
the object of ultimately enabling these 
workers to do the type of work they wish 
to do. For tills type there is a whole range 
of extension and home-study courses of- 
fered by various institutes and universities. 

As for the type of dreamer who feels he 
must live hts dreams through adventure — 
he must contend with a world that has not 
as yet caught up with science in discover- 
ing the advisahilify of permitting him to 
do so. Even nationally known figures w’ho 
have already contributed notably to sci- 
ence by their discoveries often find it dif- 
ficult to arrange for the financial support 
necessary to carry out their plans. The 
unknown^ ihen, has even less of a chance. 
Without financial support he must strive 
lo get the type of job which will, as much 
as possible, permit him to live his dreams. 



This sometimc-s means enlistment in one 
of the various government services. 

This is the most difficult of all methods 
for you to Ii\*e your dreams. But live your 
dreams you should, as much as possible, 
for by so doing, science declares you will 
be happiest. 
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SECRETS OF THE “SILK” SAILORS 

(Cantinued, frotn p^c 22 '^^ 

erythifig 'becotiies bhirretl and the jumper 
loses his sight and Judgment. Then blood 
rushes to the head and unconsciousness 
may result. 

The untrained person in a free-fall spin 
IS about like a novice pilot in a blind spin 
without instruments. However, the jump- 
er can kick out in the opposite direction 
and stop the spin, whereupon his sight in- 
stantly clears and sense of calculation re- 
turns* His only danger then is an over- 
control in the opposite direction which 
merely causes a reversal of the spin. 

The most dilhcult position to maintain 
for any consiclcrahle distance in a free fall 
is straight head first, legs together, hands 
to sides. In this position, speed niay ex- 
ceed 300 miles an hour or, at sea level, it 
may reach 265 miles an hour. Manning 
had learned to maintain his position for as 
much as 5,000 feet, come out gradually 
and maintain control while slowing up in- 
to a swan dive. While coming out of the 
head-first dive the high velocity causes a 
considerable horizontal movement, the 
body acting as a gliding plane against the 
air. Manning often thus executed a spiral 
glide coming out of his high-speed, head- 
first position. 

Planning never used a counting system 
such as that used by Elbe and Kohlstadk 
He would spot landmarks on the horizon 
and calculate his altitude by angular ob- 
servaiiom Attempting to jtfdge distance 
by looking straight down /probably ac- 
counts for more tragedies ot novnecs coni’ 
ing in and "hitting’* during delayed-open- 
ing jumps than any other one thing. The 
counting system cannot be recommended 
for long delayed jumps* Beyond 2,tXX) feet 
free fall, too many other factors enter, 
causing variation, and the system swiftly 
loses its accuracy. 

Tnexpcricnced persons should never jump 
without careful instruction and prepara- 
tion. Their first free falls should be short. 

ilost people are uuahle to think accu- 
rately about falling through the air. Ex- 
cept for the rush of wind there is nothing 
terrifying alaout the experience itself. Vnu 
remain in approxinuatcly constant relation 
to any other object that is falling. It is 
the thought of jumping which is terrify- 
ing to the one who is inexperienced, not 
the jump itself. 




POPULAR MECHANICS ADVERTISING SECTION 



13IA 




W ITH Bn etifly- 
play^ns Cdtin 
lituid lEuitutiicni, swu 
catL bti ready for bftnd! 
or onzhestru m 4 ta 6 
weeks* A tnire rnail 
td tKjpulanty if you 
start on a CoTiin* 
Choice of the world 'a 
IpreateHt artiats. 

. Mairtilfloent tone, 

^ Uany excluBive fea- 
ture* — yet ttisy coat 
mure. 

Write for Free Book 

Aak to see the niarvetoOH 
new Tnodela now beiiur liia- 
pbiycd by Conn dealemL 
Home tri^ Eaay paymenta. 
Write ua for free book on 
whiebovcT inBlmment in- 
terests you tnueU Mentioin 
(natmiaunt, 

C C* CONN, Ud, 

231 Conn Bldtf.j EUihnrtf Ind* 



IS and 15 in. 




FLYING IP C3- 
SCALE MODELS 

Full fuadnafl Modtla, euarAnleecl tn fly. Tlneh 
oiiropleb: In Coa.MtruiXh>n Kit wltli sU part*, imite-- 
rlaJa and Plana and 1 lutrualloniL 

MDHDcaupe arAinow hawk ipuaa movu 

POLISH PIOHTEH rDHKKH □-* POKKXR THIPUIIIE 

■oriHti riBHru sopwith camel 

HEATH PAHASOL eniTISH S- E. 9 

ldo«r Acfoplan* A Sidiply Co., lac., Y6 Wait Sb-pil, Now Varir 



YOUn CHOKE OF ID 
DirFEKENf MODELS 

ANY a FOR 

50 ^ 

PIb> 1D« Phia^ 
Srm4 Xtmm-p fwr 
A^4w0iiiMJa 



lAilkrt luaa 
Jti ■.ruulivR 
I ^ A I fa ri- run 
wilh fautrwilliifi 
bnriililL. (> t|q- 
laid rula bn. 

■irtal IrwiTW. Snnd OttIbi—'-Ab UaMO* i^>c SJb to rFcalva bh bhltBLrMcLlbU' Hbda- 

*vU «E oM^41/ik adlBKrT mmII IN DECO* SI1 Jitu B, , SridBHpapt. Cann. 






T O Ma(}cl, Charley sccmetl a good catcli. To 
Maters enothef, Charley just a good 
cou gk. She never conIJ see hiin vnl\i that nose- 
a5sai!ing pipe anJ his halo (?) of ga^py smoke. 

MabcFs new hero is also a pipe smoker — 
hut his pipe is well kept and his tobacco delight- 
fully mild and Iragrant* YouVe guessed the plot* 
It^s Sir Waiter Raleigh. A blend of mild Ken- 
tucky Burleys so cool and slow burning that 
the hoys have made it a national lavorhc in 
five short years. Kept tresh in gold foil Try 
it; you've a pleasant experience ahead of you, 

Brbwb & Wi lliatn'wm Xobaeco Corporation 
Louitvilic, Krntutliy. Dept. 



It’i 

-AND rr^s 

MILDER 



Send for ihit 



,c. , FREE 

I-II 'TAFi: BOOKLET 
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Tbt o«w 

sea-horses Iff 

CDmiAR? Grmipvtl, fcrr the 
tiin^ id Outhripjcj hi^t^iry^ 
intv three cUi-biluiiiuiis ~ id 

fneei yout t 3 [&ci ppwcrteciuitFnicntft Seven 
Wonderru! nwdeu— with impoildim nevv dc' 
vclopmehis. The ill u$tr:iiecl SEA-HQRS£ 
Hfl r dy C h fi rit n o w rei dy , ci vef cam pi et« de- 
lailf aod sptci&caiCJUai. Gel your copy oaw 
JOHNSON MOTOR COMPANY 
4flp f'enhinB Roed, Waakenea, IlL 

C«nHll«n JDhnHD Motor C<>- LUll,^ P»t*rticrro. Oqt-, CuL|. 

JOHNSON 

SFA-HORSES 



LATHE 







METAL- 
WORKING 

Prerlfflon Miulpmeut rt>f cdnflll 
jihop, xev iltHiRfift nrtcl mAnu^lUl- 
tonns pnbce^^ej) tliM umAiLiia 
tMurcAln pnswiWe, Complete metiti 
wortlnir liLtbe iritb cempouEid t. eoaiblnaF' 

tlan fni^e-plnEe Mnd Intlepermleivt cbUcL Abtl t&LI 
center Rwtnir: 24 MFnilh, 2 d IIm Send tl-dO, 

Itiw |n»t*rT ClO.P I «thi- wiMut-tmTilini bIsh M. 

AltiMkin^fit» im iDl3l^«.EF^JtdiAr ,«Rftt£iB0.«W'vtiUii|^^riFtj:opDiVAb1-P 

aIiIi li. 1 nw Gn^r fjuTB nr| Kt Dim keuI K^T 4 > nfill#''fa fii»< hlw>ri> 

Aimricin Machine i TmI Cu. OtpL ^-1 EBP irwdwaf. Wc^ Tfcth 




NO MORE \ 
BLADES TO BUY 



AMAZING RAZOR 
Shakes'^ 
Sliayp' 






Keep; ft; 
Ofie Bladfl Sfttrp- 
for Thc^ustnds of Shate; 



Ta tally Ltinerent niaor. TlrcmnAnein with orlc- 
ItiAl blade mLllI Hi U«e Alter two to Innir ynsars’ 
eervlttj. T]]fl LaellAVfcfJ L-t a complete luunr, 
Ji 4 >ne am] Htn.i[i- all IK o>:e liKiitweLiriiL 

Crtiiii|.HLrt jciHiLrumftnl, MerEly i<A JfAvrp- 

ru'V^lrmle blade for unUmLteu cleub,. uLllielf, luW-- 
roNl plinveev Pmi] tlvely OUAltANTiTLJJ* 
ihl Trill Driir, Prove It Tor youniieU lit our rhlc. 
JuKt Kend luime itiid bddrtH8 fur }lli-day fdmvJns 
teet aflEef, Fiill Jetafld and prciot ei]oea»i. 
DbHATEI tlAlOR CO. 12 VsHHinT in. Ohit 



Tir« HK. GROOVING Dept'v 
pay owncTs 





- f N-it. ?. 



profit; 

Untouched Market 

Mliilans of Frcsnecls 

Kwiik'Kut Restores Oripnel Non-Skid Palterns 

One of every tlirce tire* la UALD! T<?atfi proTO “baldiw^* 
only ,'iJ% safe. Kwick-Kut rc-erowiniE tnatorea the non?- 
ekiu trflftd^adtie thnufianda of miles ta tlra use. Anypuft 
can iue tlic K wick- Kilt. 

Tirfeet rcsulU. Low CMta, TrcmcndoiM saJee oppdt* 
tunltlEH. Every ror and truLk owner a ^rospei't. 

Mhuy Blibtrit bovd paid Tor Lhdr Kwli'k^Kut. In 
one div*i laloit Winter la idiTh'edi re-itraovlnn 
tinvo. $tBjrt n EJrE! fiM{ruo\icLLi dopanniL-nl ifoW 
b<^n yaiir owa iudepend^t KTODVliiff 
bii^neso. fCmrk-Kut'a aa low us Kd.DQ aniyj 
Fully miarantpird- 

FREE TRIAL OFFER. WrUe toduF for Ln- 
tormatloa. No olilLi^atlOD. 

KWICK-KUTMFe. CO., Ine 



FREE 
Eiioklets 
and 
PROOF 
of Prams 



WORLD WIDE SHORT WAVE RECEIVER $ A 75 
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miLSS «w TH^O TUBES t t 
MDT ATOri NOT AN AmCHHEMTI 

eVoT iletnllcd IuifE nJirtloDfl enable you tn build IbU 
prnteAHiniuJ upnearltiit nut yuumOIf. WnrM Wide re- 
('ppt)un reH-uru cauibUElteuI Tunaa truni ]5 U> 200 
met™. OeU furelKu bmadClufiJit pOlli-e caJJb, jvlr~ 
BinBCBiinL il«.| PinECTI KIT |il|. 

■ItmiIi drllLrd] irkit eivry BB«HUT p«n «iM> luMj-gesKiAi 

tdtjiuLa tlili r*DmrABbl«n<di'>imiPfr. drr cc-llur AC H^Ta 

CqbiiJrIeIv Wind iBid 1n*Wl. nniwl (I,. JUlBSftie f;. D. D. 

OeLl 4 ei:Llj: 4 V C uunbuiill lirdu' Irojii bJ £J *bu 4 Iut IiIwb-Iub. 

HAKFfelSON RADIO CO., Dept P-t,lA2 Ub€rivSt.^H.Y.C. 

fCINKADE GARDEN TRACTOR 

Bncl Pciwer L^awnmowDr 
A Prarllrat Ptdvcu I’Owrr CuUlvQldt ubd Plow 
fur Ganlm-Km, SfiitburlnsJiJnHS. "I'riict«rji. FId- 
rllrtA, NlirHETTl'iuen. Fruit Grownra aUil Puiitiry- 
men. Low PHoo*— E a»y Twmt*. 

AMERICAN FARM MACHINE COMPART 
1044 30*4. Jliiv. U. MlBTHmevIlBF MInji. 

CAD I OS P UN CHBoiuiD^lffi^^ WR VWW. 

rr*r our low nrlqa an hlslT uuiITlty dytLaEnlr latent 1034 Model uli-piur.- 
OtweA^I^C Raitlo. i^ktHmpn and OitOlita wrlto for oltr plao Kivlntf 
roiUuH Awoy [roe. BERKSHIRE, D«pt. P-1, llEt N. Walla, Chlca«« 

Frvrrria to cant Soldiers, t ndlDni.TrUp- 

pcr4, Ifucitcrk, Wild and F«rm Anlmntn. 
230 dllfereat forma fn select from, tyary 
farm iiuarafiiucd to mnt p^rfecc ftd,urbki 
Send stump fsit iMustmred catnlog,uu. 

H£Nfl y C, 3CHI ER CK£ Spe near Rd. GKEKT, N,y. 



Moke Money at Home 



eMV MusHitootiS lit yoltr celtnr rr itb&di nlit dcmimd. 
Fijfsnrienaa unnw^warv. we telly ctq h'lw. Famfiuq 
\^'li]tEMniu«!TiA[iawn. Ulufltrated booh FBEE.lrlti Irilvl 

Anwriun Muihrwn Im^uilriss Lid., UfpL T7£i Ter4nC4, Ont. 

^ buchstein*s fibre limb 

In BcocbJnpt to your atump — 
lit runir. cool, beat, Ihtbt, Jwf 
tnyntr<TiX& Froca for all 
tarmlLUS. 

D. BUCH&TEIN CO, 

S«ful far Caialov T(Hf«y Eltl lid An., fa.. MIKItWGUSr 







PROFITS $160 to $300 Monthly -WITHOUT INVESTMENT 




AUTOMATIC 
AIB SERVICE 

Bripuii buN 

S)*D Lii. Wklka^ua 
h*lL. 

Ie'p, nC^i-A iBIrtht. 

r»M]]r, 113 
Mun.'iUr. 




ARC WELDER 

rVi^lST ILliHl VM MOD 
Di?n1 Mr — II It 
lu[i£.ii '<';l I 
lT.( I I KD" 

tVrUt-r, IJrw- 
lM|lr4, 

t* H tnaioa 







S-HOUR BATTERY 
CHARGING 



Put TO 'ir •■'h p ■ Iw™ 
Hiupi-i-i lixi-jl Him 
darlrk- bldlfe. Thiu- 
r h|H [Hilfiri. Oulr 

I am Mmilhly. 




2 D M INUTE 
Car Washer 

Bl| tnv a Si W4 lb- 
lei rBFi MTIH 

r-B ijAii. did 
lwil;.1xr J*kfc, 
in Itiy fitr 
it. Only Jit 
^liHilldT. 



Tt-^r- ml HPtI 
ttii ad. CliBvIl. 
Itflmi iJ luti-*^— ' 

H2i iJJI[|il.tWB 

HOEARfT 

BROTHERS 

In Ji-24 Jnr.e. 



16 Monthly— 30 Days Trial to Prove t 
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new 

REMINGTON 

TYPEWRITER 

....both for lOf a day 

Think of ii! A practical course 

in Modem Touch Typewriting^. Makes 
you an ejqwrn in a ihon time. Also a 
brand new regulation Remington 
Portoblo typewriter. Not a uaed or 
teburit typewriter* Swrdird keyboard. 

Cvryiifi uulLidicd. V cplj get ill thi« 

You can try thi rromT-fter incT [he [ypiBj cocifM 10 day* htt. 
Send tV4 monty.. Writ« for full facu about thii amaHUia 
Say: Pleaae E«Lt tse how I can get a nrw fllcixiinjjEan Portabl* 

and Couiw in Ty^wirt-iting oft yaur IP^do-y list trial offer ftit 
only I Pc ft day* Rewingrop Pjnj Inc., Dept. 60^1, Buffalo, N. Y- 




JOLLY TIMES 

New pleasiLtfif, oew Lhrills, and n 
splendid netAiJiml iicaompllnlLinenl arc 
{mfrumJ the pToiid amhitinuH iicaAaisor 

u\ a i^IuHtcLr ^lude Holton. 

MmEjn charm*— parrntB , eiatorah 
brothrm^ Hwf>etbebrta^ all quickly 

yj^d tn iti9 «pclJ. It briti^ cEiccr nnd 
Joy. Vou eon ctuiekly cultivate thii) en- 
deurini;; talent and turn it Iq gncH] nr> 
count yaur wlinie tile long. 
Moderately priced. Easy payment 
terms, uti hix daya' upptovu. GuarantfH.'vi. Ask fur 

cutuioffuea and dotiulH. JSUtte indtrument wanted. 

FRANK HOLTON & CO, (Founded 1S9S) 

Makers uf Quality Band Inarruments 
Dept. 247 £LKHORN, WISCONSIN 




m 




EiBATl^nM BrrMTntHrT. Gmw Vrtiuiri Ih. Iiilv' 

BvIIiUi fITPItfl, HU* plfcca. fAKIJ ItOUK. 

MUMHROOM aROWini AUACIAtMn 
€31-HWI| Wa. CtHraac Chtc^. In, 



I 



WITH TOITB PRKFEKT WftOP TtfRKISC LATitfi 
COWROUHP MUOC HCSTM A diaiiTHk ni^iaeLi 

Eh* yma on n»to] lummi. Wrl4a [04' bam kiiKiliUi. 

C U1IS1HC MFC. co„ Dtfi.m onuwwA lOWI 

BUILD MODEL CttRI$-CRAfT 
Sp«*ill>onta 

ll«[fWn 3fl " Cnb***, tttt. 








CaAiplrtfl kili llt,C<l up. 
X^bd iO t*hT 4 /*, lidjhtl. 

HOWL-CliA.rT Cd. 
HJUMIHUNblf^ll T, N. V* 
L. t. A. 



500 Power Microscope the NEW SUPER- 
POWER 9Q0X BAOWNSCOPC with compitk «quipm*n| 
500 Dl«nietci^^BS0|O0O Aihi C QA 

Amrtwn'i (JinlUr rviii’r'Ti-f*i|ic R— ew 
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Fh po* 

All I|W nimAfV PrilLhBIHtil'l IP- 
i^JuiImI, iu^ii u; -Hw-ll. >4tS ^b)sb 
tocbplqB hrilh IvF MW' In* ■■IWU- .T"^ 

— liUli Itw (luHTii, IVitti,. 

4jb^rEiT« unit iiflubflr kBwn AilrunlAMn lEanl lilt- 
lar lEiv iiicJn, wit)] tiiMvaboc iKver. IbinrTii1tit< 
elipB. I^Tfr' liJIy ul^ilULlEikB Btmtr. [I*btt lubBtUllM 
»Df,tn^ L hib ILriWMt' l 3 «-lB:hl. IQ iBrbu. Liw niv^r 
aooX ubblBr l«r lilm-.vtiB.m JbEliMli;d rRKK. 

Cnrhnlrt* -wlMi |in ^»il Bn*l pdllllj ilUlnn rlktfi FtiBkiBf 
and dMVUlkl Wt«, dlnatiilDB. Uhljr UOU Mtipajid. 

5^ AtMWhHfBn of fAii Abbe A/^bkb^ TbJim 

BROWNSCOPE CO- 







AGENTSl 

MlldnriA In It fur 
“rriq 

PiE {'rnPitP. tJci 
Irinl 



WOOD IN CANS 
PUTS WOOD BACK 



AGAIN 



PLASTIC WOOD 



New, Quick Way to Make 
Home and Workshop Repairs 



Repair damaged wood Replace rotted wood 

Fill holes in wDad, pluter FiU gaps along hosehotrd 
Repair hroketi furniture Reset loose casters 

Even up cluir^ table legs Reset loose drawer puUi 

1001 Other Valuable Uaet 



This marwlous new discovery — Plastic Wood — 
can be shaped, nioldcd and applied as easily as 
putty. When it dries it becomes hard, permanent 
WOOD that holds nails or screws without aplitting 

* , , can be sanded, planifd or carved * * . can be 
painted or hicquered * . , in fact it can be treated 
fust like regular wocmJ. It's so 
easy to use that anyone can 
become an expert handy man 

* * ♦ it's ideal for cov^cring up 
workshop accidents to wood. 

Now . , . get this amazing 
Plastic Waot]^ w'llh full direc- 
tions, at any hardware, p^'mt, 
depa rt m en t stcffc , in 2 5c t ubes 
or J5c cans. 



^ooo 



TVJtcti ufriflrt(7 to advertiocra please mcfiflon. Popular Jt/wltanlc# 
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Rupture No Longer 
Spoils My Fun^(;^ 

"Now that I am rid of my 
rupture and do not wear a 
truss, 1 enjoy dancing again. 

Many strenuous activities are 
pleasures, because I am not 
handicapped in any way. My 
work is no longer a task — I 
enjoy it. No one would ever 
believe I was crippled by 
rupture.” 

This is the way people 
write U3 after ridding them- 
selves of rupture by using 
STUART^S ADHESIF 
PLAPAOPADS, 

Stacks of sworn endorse- 
ments report success — with- 
out delay from work. 

r^apao-Paid^i clinf to the bwly ^hiThout etr^T^, bucklca or 
sprinirs. Easy to app3y — eoinoniical and com ton able. 

Convince yourself by actually tesLln^; PEapao at our rKptmsc. 
Send coupon today. 

T*»t of Factor "'PLAPAO'' 





, mail coupon BELOV to-day- 

\ Flapfto Labnmtorlea, Inc. 
t Stuari aidit., St. Loula, Mo. 



I Send me FREE Trial Hapao and 4 R-pagfr Snok on [ 
j Eupiure. Nti charge for thi's now or later, I 

• I 

I Name | 



I 



Addres!^., 




BALLODNI TIRES 
sate 1 TubH 
S2.J Sfir.Kb 

79H4.61f-ja a. as 

a.4A e.ht, 
2 Si 4 .Trl-lS a, 4 S O.H 
2.5 9 g.fiSi 
^■9E.r,.(HV|!| 3-SS 1,04 
riiivEi.iKi'iaa a.B 5 i,r^ 
a.vo 1,14 
a.fS l.ir, 
3 . as %.li 
a. 3 S 
a, a a 

£^ 5 . Rv. ID a , a $ i. ] K 
Ibxti , rMK pjf a.Jq 1,15 
ailE.IH^ID a.49 l.li 
;C4E.D(1-so 3.4 5 l.Cfi 
aSkfi.n^Zl 3.05 1.S& 
3.T5 1 fl& 



marNON«UJtt 

HEADLIGHT 

REFJXCTORS 



^hd $l,O0D«pe|9t w1ttl Idre oarfin^, 
il. Ch, |l. ir Hcnii cub Ln 1 j1] 
wJuclS ’'1. Ynncre-iriuimititiail! a f ■■■fT, 
lea c# reiiluamBiiL at prk*, DlVtr iQdiy. 

MlDtAMP TIRE & RUfiBFR Dept. 2^^^ 

lOOD-lO Wea« Slxty^Thtrd Str««tf ChlcasA,^ I1lin«l» 



b iMidjkKl-jl 1I4VW1 
1 >liirr«B forspnnkff 
miakt it^iwimaant* 




aful» ef hiDiBl, unrur biinu ud, iia bumi tb-da, 
■4h«VI pEclIm Id dJarorrl. AbavluipEy waibrfrTMiff. 
Onn mft^h Eiidimbi ral trt lislU liiTiin vr mon, 

ItEhts rmis' eu Jf oil'll ihua uvkos !!» pnarriiia of 
dethins aud fumiiiirt. 

HAVE YOU «EEH ITT 

bo 4. Riid II. D[) f«r IJS pud p-'uaEnr dpirlpr rurl (n«"ib*r *|ilt 

Iran * beFiu, K'aric^ rnunfll mdilir ^|J Pud jn.nki iM-nfl!. BmiJa 

MiarH- lb] Hvikfr pdima prriii[^rikvtn.a(iinir-r Kt>'tv parp-jn i P'uPIKetin u*er, 

£EdELMbVp Ijytr \ ^d.i iJld. ittiujjlp hlmsipana^ mjj KAJiiKlivtxtU 

Iff ETALH ATOM CDRPOflATlOK, US Water St., Ilf. 
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Man Can Now Use 



Strange Inner Power 



New and Revolutionary Teach ing^ Reveals 
Secret of Happiness and Financial 
Success Without Physical 
Effort 

The story of a new 
and revolutionary 
teaching which reveals 
a strange inner power 
so dynamic and force- 
ful that it can cany 
man to complete happi- 
ness, healtli and finan- 
cial success is told in a 5000 -word 
treatise, “Key to Your Inner Power," 
recently compiled by Yogi Alpha, inter- 
nationally Itnown psychologist and phil- 
osopher. 

He tells of his discovery that all the laws of 
the universe can be controlled because the laws 



themselves depend upon the great universal 
mind for their existence, that every mind is 
part of this universal mind, and if you learn 
to use this universal energy it can almost over- 
night bring you everything you want without 
physical effort. He further proves that this 
power is not limited to a fortunate few. but is 
latent in every human being, regardless of 
twining, education or environment. He con- 
vinces the reader that this secret key is so 
simple to understand and to apply that it is 
amazing that no one has found it before. 

The author offers for a limited time to ,send 
this amaKing treatise to readers of Popular 
Mechanics free of cost or obligation. It ex- 
plains how you may receive this revolutionary 
teaching in your o-ftm home, and reveals the 
astounding secret, which, mastered, can enable 
you within the next few months to increase 
your earning power^ attract new friends and 
make your visions of achievement, health and 
happiness come true. For your free copy, ad- 
dress Psycho-Logic Institute, Box 9S, Dept. 
71-B, San Diego, California. 
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STAftTIHS 






PLAFED t 



A utomobile, Airplane, Tractor, Truck 
and Machinery Ownersl Think of itl 
A revolutionary discovery now “plates" lu- 
on all movinK pa?ti. Automobile owners, 
airplone pilots, enfcttturt'rm and other Col-irra njuirq, are 
bintazcd at ita action^ “Uka JHb^c'* is Uie bnt 
dest:fiption of It, 

REVOLUTIONARY DISCOVERY 

Added to the dH &nd i^aaotine^ Co-Lbt 4 Reeks oil fric- 
tion |>krts, where under heatr srvod ahd press u re, it 
quick lir fonria an oLmoe^t fHctiDnJea& Col-ffra'phaid 
aurfacc. Thic mean^ etniKtUiDOBB— quicker Bcceiera^ 
tidd — HRUuinK uvinua on ?a5, oU and repoira, 

PROVEN BY TESTS 

On ft recent teat of ft Col-mv^phcftdcd nidtoT* four «i- 
einecTft rui tm autamobile, w-Lth<mt tha dishtcat 
motor injury, for milra without 
oil, proving beyond all diptlbt Eho 
ability of this surface to lubricate 
evoTii in the C\J tnpl 0 te abNcnr? of dII. 
Laboratory teats further shew the 
amn7.inir diffvrence between treated 
and untreated friction surfaceB, 

PAYS FOR ITSELF 

Decattae Col-ern Tedticca friction^ ffivb more 

R ower, frees valve ac Uon, redu ceg carbon, 
eat and wear, and prevent* bare mrtBl-ti>> 
rnetal cnnlarl, it fives motor^ta many iidded 
tnJIea with le*a cORt. Col-f)^ quickly pay,t for 
Iteeif many times over in savinB* on retkaim, 
moLor fuel, oil, sUncT and battery, 

SALESMEN AND DISTRIBUTORS 

Good Territory Open ^ 

■Wonderful opportunity for s«l«Tnen and dis- i 
tributuFs. EBmingi up to a week and! 9 

more. Valuable lerritnry still open. For conir i 

plelc Jnlurmation check and mail the coupon. jm 

THE COL-GRA COMPANY * 

Dept, ISia 2621 N.2r4St„ Mllwauiifl«,Wlk * 



SNAPPY WINTER STARTING 

In cold weather when the oil U too thick to flow 
or too thin to lubricate properly, Col'prft'ohoid Slll^ 
fftcoa provide antopy winter starUna. Reduces baro 
mclal-tn-melAl fru:tion^prevci9tH acripuo dsmstiew 

MORE POWER -PEP- SPEED 

Col-gTB uaem everywhere are oathui^iaBtlc. “1 mn 
pltBaed with resulla,'' writes Frank hlHstwood, '*The 
motor's smooth neos Is aimdst Leyontl belief, My 
mechanic any* it can't be the same enicine,'* Paul 
Canaliaon : "Cul-Kni srive* the car more power-^ 

speed — pep and ftas mlleaBe/' W, F, DarmwE t “My 
car runn much ftmootber* une* less oil and has more 
pep.'* K. C, Bcnfman: "CoUjfra bclpsi the motor a 
whale lot — is working more freely nod 1ms vibration,'* 

HEAT AND COLD PROOF 

Col-^rra'a patontcil InirredlentB manufactured at 7500* 
assure poBitlvo lubrication. No motor heat ton ffreat. 
No temperature tOO CoM^ — ^lubticates at 100* Lejow 
r.ero. Lasedine cannot wash it off. It slay* putl 

Viliy spend money needleasly for gasoline, oil and 
repairs — why operate your motor just partly effi- 
cient f Find out aJ]l about thin cnmaic Auld “Cul-ffra'* 
nuw and let it Etort saving money fur you. 



FREE OFFER COUPON ! 



THE CQL-GRA COMPANY, 

Dept^ liiz, 262 t N, Third St., Milwaukee. Wii. 



Gentlcirm: Please send me full partieulnrs 

with y^iur free 3il Fbcd niuatralcd Booklet 
obligate me In any way, 

NAME. 

ADDRESS... 



tuiftthef 
Tbifl d^^e8 nob 



CITY- ... . STATE... . 

Q Cheek hei'E’ if intcreaied for your own car only, 
Q Cheek here if interested in Dintrihutor's position. 
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POPULAR MECHANICS ADVERTISING SECTION 





Mortising, Routing, Drilling, 
Carving, Sanding, Shaping 
and Surface Grinding M 

This nmaikable new"DeIta”Bcnch T^e Drill Press 
is really seven tools in onel These ate the major 
operations you can perforin efftdently on this aina;;ing ^ 
7-in-one motornd riven tool which U built lo stand up under ^ 
heavy production worh — ypt is prierf so low as Id be wHhin 
the ri"acb of ev'Cry hnrae worLshop owner, A brand new 
moiJel, a qualityitoni throui;‘hout — with numernit!! intere^tini; 
featureSp For lull details mail the conveoient coupau TODAYI 



A Complete Line a 
of Motor - Driven u 
Woodworking Tools 

■'Delta' 



Special Feqturei 
Include: 

Free- F lastl ny 
Qplmllfl 

0« III ‘■During* 
Hiiskr TUtlmy TahTe 
flturdjr Steel ColumO 

KnrT Qradueled 
Qu[n 

Adju'lUible 
t>«ptVi Ffl Inter 
Micro irwter 
Dflplh Stop 
IntorchiftnMtblo 



Will id working Unita af€? tDOVim- 
ionti pertolii*] and cumpi^ct, AU are itvoil- 
atilc In n. flings variety of comhinntiuni 
Ahil nt tu lit all heede^ The "Delta" 

line fneJiJilj^ : Jeinlcnp Band Sawip Scroll 
Sq Wi, Cirtu lav Sa wsn Woodt u rn I lur Lb thu j 
P rlU Pr«'Oti^rr, Boring, Rooting^ Kanditif^ 
and Mortlring AttlUclLmeAlli — Bnd b full 
line nf 



Trill II bo A^tonhiliRd 
ut Llir remBrkAlily 
Ikliir price dF Lhuf flue 
OTjilJty tmil — one- 
tlilhl af lli« price at 
wIjIdIi marHitbaS at 
t'lilrt calibre Were 
offorcuL 



TRIAL 



ItucuuBc "Dolta" Wuudwnrkfnir Tools nrp 
efnciuht and pmetleul under actuol work- 
ing comUtioitij, thvy are alwayg ttt olloble 
for a Id- Day Trial w'ithtmt the aUghleBt 
rbk. Satis fact jon fs gnaranteeiL For full 
detniln of this llbernl offer and bIaq of the 
"Dci|ta" EaHy Payment fllll in and 

mail the convenient cotipon below today! 



Desrrihfct the latcit devel- 
opment In mate r«- driven 
wood-workimr ouulptEierib 
nt the OBtoniBhingly low 
price levela. Fill 
in and mall coupon now ! 

DELTA MFO. CO. 
077& North Holton streot 
DEpt. A3aa 

M I E wauh W IsconsLn 



"ELTA MFC. CO., 3776 H. Hplton fit* 
Aasa, JVHIwaukBB.Wliciinfin 

rTonse nUM hie. wIlLcillt obhfaLicn.on ttudUmi li^t III roceiTo rlio Fp« 
HU DultB Cntalrw (if Q^Jty WiifflvTurldiia TdoLpi, Aldu aund Full 
■tails of yiaur lOdlay Trial tWTer Ctldi .1 Luy f’aj'zueiit h i unit, 

am f 



.LnlilrEia.. 



PQPULJIH MECHANICS PRESS. PRINTEO Cm O. S. a. 







ONG NEEDED INVENT DN 



IVSINESS IN THE PlONEBI SiME, AS 
AS An CONDtTIONJNe, PAYING 
IFITS CONPARABIE TH PROFITSMADEIH 

iiT Days k Radn and Automobiies 



K ifl a call for men everywhere' to 
III’! exeluaivc agency for one of the 
t.nnicjuc mventiocia of the 

■ IpcTifli?. To Euoh mien we say, This In nn 
kl one of the tnofll revolutionary monoy 
tin itjvnBii&M that Hm eviff come to your 
tinii.'* To tho8B wlio oiJe, "la it 



f new KadKoET" we pay* emphatlcolly. 

19 ne tiUck-ltnJMJlE, no trtcfc fllleit idpn — no 



Wlmt of uldlnE pi«hlne — lint 4 oherk prri- 
InatoaO, Tt an luventiun newinf t>y 



mniirst man aa Well aa iTie lami'^l 

ibtlotv and tt hu alrndy aaved ootintlpyii 
nrta for Ibfl buiinm firitia wbich Lavr 
■I itL AI^P. Id m doibc, IT flAE^ PATO 
rslA'inF) TO TIIK PALE0MEM ^MIO 

TiTE anf>r> i,ncK to be the nerix 
EE OITlt NE^VSI^APEB help WAN'TEIP 
i'!]mSEM Tblafeefiir Onoari>M>wi 

bu alrtsadr tnad-r OVOf I |.00d aalAn^-raL' b 
i* ul4<o iHii7H4a a t>robi ol tfi- to lOf^rrulii a 
Ib proDta -na tbc J 4 OOO uleal Armilirr'^a 
1 N'l.OSO pMtflt In 2!9 dayaT HTIII ata- 

i ord<Ti EivB kiln a prafii ol t'f.ftSD In iki-ita 
Fuf Sow wo know Ibia la a cr^at aur^pna— 
j.iw w« am dut Ed fBvar [fan aoilre t-niibtry^ 
n-arji<*ii cTorvwbDm^ Any maa^ Vt>iib[$ 



t<‘, whcj vnupa tb.ui ciei>arLitnItv'. oiny dniilir 

Tba Adana] kiumesa ataould ruu tb .10 



H'; 

pH. tVd fnl k will be wnrtb while For ■■v>‘ry 
#ha tadliiBa tba ini port anea of rhia r^ppor^ 
' to irldirapb, nr njak by fA«t«Hii tnail^ rbo 
a tor our prapnaiead^ 



Thousands of DoJlatS 
O/JiceXf Stores, Factories 



la thia romarkabla iomiionT You hava ta 
bar ii la, mad all about k+ what k hu ancura- 
nd, to b*li«va it ia pMikla. Tkia uiouDdiEU 
fI of ■Tdcmpl Likmant u r^pon«d and yrriAnd 
aiBnatutea of tniar of AmarkA'a fibstit nnd 
diatlnxiiiabcd bnainm bdiiaca. briiu 

□t the dnly b«n«Hniariins — amaJT orianlaatiodB 
i^inyina lunmnddnua divldrbda, tod. 9aodnrif 
rji Kanaaa io-mnu lilH.'SO^ •■vn* |4,TOT,00 
en April Aik and Juno 3ljltk. Fox Iw uil 
('-n.F Wiandbiia, aavea f^,A44,40. DalLinipra 
ilLE Gnpodt pavFw‘ ^iFAtW.fXl od t4A In-- 
li-ua. th fl- Wara«T Morn, Oo., Taua^ oav«a 
IIJKiCh OD tlA inataUatino, Sality Auto Look 
K'rw Ynrk^ «eTf 11A laataUatloa,. aanp 
1>. With thaaa and aoorai of aliublar tuHltp 
»pLay, Oilf rnfi'lfewhtdli Vea Ldterat BTrary btU' 
mi).n. Irnm tba Trl-y atnalluL Id tbn mry lanf^i' 
iir‘ 0 BD dianura tbir progf in tba pboicHcoplea of 
J latLari wbtab oar men ikow. 



tatled on Free Trial — Sells ft- 
-^Sares Enou^fi to Fay for 
If Before Salesman Returns 



ntmLlly bzlbIiLb yOtl td (□ako' iiutallalicKqii, at nrur 
1 tkr DuaidraarBril liLniKlf aflcr rb^ LnBEjJlBtinai 
thd worltidR. Thia do«a away wiih ihr; ocfid far 
pTxwiiir'^ «iUtHa — it oliminalBi the haadkap at 
ro aat TndQoqr baCnro ointornpr u rralty ndD'" 



i Vnu rlmply uJ:L what you ojYflr,ibow proal of 
in oTBry lina oF biuinHi and every aMtidn at 
nunerv- TTibo inBlall mjr invAUTiOEl witbouL a 
rrJLrwd 1 1 BEjirta working at cnni. tn a fnw aboil- 
llm Inal alia I inti haa krlnaUr pmduBrd i^uh 
y ihu ia there and avmitabiB le pay for the dn«J, 
priidiH ahove the innainteat noiMlha id at tfan 
i,K I You then eaLI back, eollnit yedr mdatiy, 
li o| iU 'CHjt ot i*vwry t7A bualnnaa you do, iiratly 
ynur own prebil TtH very amallrai you inakf k 
□d a a7ACI idatallatunnl Nn-thinviaHkoomrldaiiki 
rdflBr lolfl-t maulta Piitak furtbttuiHlvoa wiiImhii 

IkH HLyal rwvfeirfr^ 



COUNTRY I 






ALumNSfMH $7.50 tdS1SO.OO 
Up oh Which Salesman Makes 
00 TO $116.70 AHB Up. 












hoai 



^l-kf 



Each Installation Leads to 
Automatic Repeat Sales 

Kd tieed to Kd eiBeWbere. ntkcs J'nU bavs Bald 
ov«rr ffaod proBtK«l Id towa. You may stay 
wb«TD you are and build up a permanenE sub- 
fftautiiU businofls. Every plowed mutomer needs 
"'fpjlll" edppliea oonstimUy, Yau make eiactly 
the flame wmmifialon on these blE repeal nrdets 
Oa you do on the nrlfftnol eMIId. WaablUirtaq 
Sanitarium and Honjiltal writtii. " Wo have 
already immL mam Ikan tan la- 
vtaUaiiDtu of E.br Ibtcb alia eo 
far " H. C. Haaib wrliean "We 
have i:ialy la.'OCffi aopaJaLkm an4 
[ bavfl airBady rtoJd 7B inaLall^ 
tlOEia. Diaay qT wbick tapsated, 
an^l tkjB above oniet diakEa iLlS 
unita fur yuur> truly," Pracli- 
cally rierv tiino you eriatillah a 
DBW euaioEuar, y«i taeniaBO your 
yrMTii.iifBt from 

Aaiianr- Tkia aeutbLiw you, on 

Bkcldain caELEracit. ta huilif. an 
Baiabliahrd, petrciaiurat rmta oj 
CLUEOineri whii^b oati ba mid 
anytimo like any oihor caiatr 

l iahft fl buOLDUa^ 



Your Customer Takes No Risk 



OripLqTnBr saqR aijned oortifioaEo ruaraalM^lD* caab 
croBt dn kie iavoitTniBDtr Very few biuiDH* men 
arc' H fnolub. aa to turn ddwn a umpaaitloD Kuwaa* 
teed Lb pay a profit, with proof from Isadmc coDQtLmt 
that it doee pay. Prmlwclr^ ty tunly iinuini wUiaaal 
erraai«ui.a. Camassintl 



So Supersalesmanship 
Com municate u*ith Us at Once 



SALESMEN 



NEEDED 



EVERY 
WHERE 

YOU RISK ND MONEY 



in trfinr out tkk bwinma- Com- 
pleta Traininc furmahed. Every 
man witk ua today ataxi«d at 
aurateb, withouL prorioMP oa- 
pariBnH, pvany Miuclkl EHit [rf 
cltrtkinc jpko. Diaoy cHit of amall 
LniiiiHiHia, mme out ol larwe coti- 
rrmi, Ckn^l ptpwibdiF EkLL yutl ^1 ia Ihr 
tlTTkilad i[virti jvallt|iJh< |wr*. Mail rA<- 
miHB nouF /w /oH TuAPWHjua—aitAia/ 
u rM^p nw-Mr^kpia ii (Win, 



AY mu bava ehI already beard of ibla 
invent ion twui^ auld in your torri- 
tory, loH no time but ret in loueb 
fritk qa iamkadLatply. Tlu* rpacially 
ha aa Lupartadt a buaiiii»a oppur- 
tunJty today aa the tyiKwriEer, ^d~ 
ins maohino, and Lbo diotapbeuta 
wen in their earty daya, Alea who 
OPD laltfl tko rneaaure tsi an. oppo^ 
tuuity wlU He ihia iiuTanlly. II you 
cad abpw UP you ato tba d«bl maa 
for aii4upivii fTpjir-kipn in you;r ten 
ritorr, murfutura ia awiurN- IFriH 
# dir( it aaca. if wnlinc, air Iki 
c«-ii JFan Aviiaa/w cwinrarnirF. No ohLU 
aaiicot. Foil uilarixiauad will baaoUfL 



you at OEifce. 



A BusinessofSationaf Importance 



F* E. ARMSTRONG. P™.. 

, iid«iLS. aLanaiM 



Oapi. 



Aa well oa nlUqi iknueandfl of iaatiHatlacu m amall 
InBmhadEa. tF^leaaLanal puiD, eto., wO number ibo 
tntrat campBiiIea, kranirbaa, or dealerit aio,, of 
Wdrid-famHl enneema annopi ouT euiTOItirAni Citjea 
BenrJoa Oil Oo,,{lr«aT L^k.-^ Fiahcrini, In^, HotiDspoI 
iMajHiio RaiUQ, CbevruinL, t'ihryplrr. hatnaKUP 
Rtoal Pro^luna, PubUc Ulilitin f.'aiualldaEed ciulS 
mratpin. Ifnion Gae Corp., Coea-Cala Bciilina Co., 
Natimial llpdio, Tinikea Silent AuEamaLlq Co., 
Cpplral bttaTOP Nuralrum. ITnired Alu.miauin Cor^ 
vam.t^a. Mimwi ni^j]wa;n AdveriiHhff Cd., Great 
AmBrican l.hfa CqdrrwriTert PJftiionaJ. Fatair tjSo., 
add Kdhw [if otluirB nnElonally knawn. t5ni verpUlee, 

JbewapaiicrB. dnctEm, etc., buy ■ukrtaplipJ inpLalli^ 

ibrf^laA lurAWW #M^P jib-p4bb-w. 



rush 



FOR exclusive 
TERRGORY PROPOSITHH 



F. E ABMSTIDNG, Dtyt. IDI2 B, Mi4Hk AJa. 

VldKui oMpnloo Ei»(nf>t*nd dm fi|9 Inform 
oq VOFiir piEFfHnkioa- 



^trerr nr Rimlt. 





♦ 




Of all the Avays ill 

loliarct) is used 
llie rigarelte is the 
inihlesL I'orm 



\ rOU know, ever sirii't? rlit* 
‘ Irnlians rounrlnut ifie nlea- 
eiiirc 4if sjimkitLg tubuuro, lluftr 

have been riianv wavs of ini* 

» - ** - ^ 

joying 

Itut 4»r ul L ilu!- Huys in wliU:h 
Cobaocn iri useil, lln.- cvij^arelle 
1^4 ttin iiiiLtle^t rnnrn 

A anther tiling — fi^areUes 

arc almiJl ihe iiinst eouveiiient 
sim^ke. Ail Vail Jiavc tr> do is 
f'lrikc a lUiilcfi* 

KverMliia-;: Llial itinncv can 
Imiv anil cverylliiiig that 
S^'h'tLce kikowa aliniil is used 
to make dirsti'rliehls^ The tn- 
biieeori are hieitcled and 
IdeTnled the rij^ihl way — ibo 
eigaretles are made ri^ht — 
the [mper h righi, 

Tfiere are oilier «;ond etfra- 
rettes. fkf eourse, but (Tfiest- 
erliL'ld is 

tft^p tfmt^s 

MIUIKK 

the ei^itrrtte thrif. 
TA>iTES IlK i rEII 




^ — ire fisk you lo trv them 



l'!JS4* LrctiCrr iV Mvjh% TrjiLii.( En Trj. 



